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i. INTRODUCTION 


mene ee ae ie “Gree Gah arenes arer sem «ab que 


The rénewed interest in recen years concerning the 
problems associated with chemical warfare has sparked an 
interest in modeling the vhenomena and including such med¢ls 


in various analytic combat models and ccmbat Simulations. 
Chemical warfare modelling has become an essential adjunct 
Pemecnpa. Si_Mulation. Current nodelling efforts are focused 
On the integrated battlefield, where nuclear and chemical 
*“hreats aze presented alongside conventional battles. 
Voilteeeedsyerchemical agent 1S a *oXic substan a 
memeancaraci wate or kill and may be dispersed using &@ vaztiety 
of deliver: Neds oes CON Netty Sindirect fire a Yy 
nd missile systems. The chemical agent D Ss 
n 


m 
mueogulid, Vapor, or 2¢rssol and can be cla 


Eele¢ased in vaper or aercsol form, and generally or 
a 


little parcutanecus hazard. Persistent agents are designed 
eemcreae€ casualties through absorption into z=he skin. They 
are released in a liguid or itigquid aérosol form. Persistent 
Segencs Willi generally pose an inhalation hazard as ell 

Pee-2Cllarly und2r Cenditions favoring evaporation [Ref. “ 


Maems2dniticance Ck zhe pensistency classification lies 
in =the measures necessary +0 protect the soidier against 
effects, ama Che  sadUratien Of the protection 

red. Nonpersistent agents nermally require cnly the 
ective mask aS a@ protective measure, and the duration 
effectiveness 1s measured in minutes tc a few heurs. 
Persistent agents, on the other hand, require complete bedy 


protection and the effects may last from hours +o days. [In 
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Soc eee Leguirimig frotection at the point of relea 


{n 
iv 


Cc 
the agent, persistent agents will contaminate any material 
Soming in contact, so scldiers who leave an area after a 
persistent agent attack remain ccntaminarted. Once ccontani- 
nated, they must remain in full protection for a pericd of 
up +o several days unless the contaminaticn is remeved 


through décontaminaticn. 


-— wHeee Gl S=ine-ien between vpetsistent and 
none Ho -operag=nes 25 2AOt Clear cut DPaeeeees=s 2 Sncy cz ia 
ee, chemical agent depends upon its physical prorertic¢s, 
the means cf dissemination (delivery), «the environmental 
Semaltlions at the an 2 area, and the tyoe and cordition 
of the terrain, equipment, and material thé&t the agent fails 
Mees, Scme eqents ere Classified 2S semi-persistent, indi- 
@earhg =he= they may be tacticaliy employsd either ics «heir 

mradaiaticr Ck percutaneous effect and may las* for réia- 

tively short or long pericds of time dé¢pending upen the 
mmeeOrs given above. The only true nonoersistent aqents are 
those fcund in a gaseous state tundar normal battlefield 
envirenmenta SOM ee 00s These include most bleod andi 
choking agents. Generally classed as persisten* agencs ars 
the blister agents, V-seri¢cs nerve agents, and thickened 
G-series nerve agents, while unthickéened G-series nerve 
agents are crten classed as semi-persistent. Again, “hese 
Classifications may chanqe under depen eh te seconds ce. crs 
ippet. 2]. 


Persistent agents create the most problems in tactical 
Situations because cf ‘the problems asscciated with the 
Peectecct: Cn required and with contanination. Persis = 
agents may be employed in ordér to present these rfrotle 
réther than to cause casualties (although casualties a 
obvious séeccndary benefit). They may be employed in are 


Mecnout tr>ocps in order to create contamination. 
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A. APPROACHES TO MODELLING PERSISTENT CHEMICAL AGENTS 


There have been several approaches taken toward modeling 
iC 


Pie effects Sf chemical agents on the battlefield. The 
*raditicnal approach has beén to determine aggregéete casual- 


ie 


d & 
ties (in percentages) to a unit attacked with a given number 

C a 

a 


of chemical munitions, which is dependent upon parameters 
such as tarset size, type of agent and munition, roteaction 
afforded the troops and environmental conditions at the 
delivery area. This approach may prove useful in high-level, 
low resolution combat models where the basic cembat entity 
is a unit. However, i+ igncres some Significant effects of 


chamical agent employment and creates problems in 


d 
Gation in models where individual entities or small gr 


ups 
such aS craws are neceled. 

PiemcesUalty appr¢ach Lgncres the eifects of ccn*tamina- 
Peon and reduced personnel erfectiveness due te full 
Ghem2cal rretection. It was mentioned before that persis- 


nh 
tent agents may be employed to produce this eff 
than casualties. The impact of persistent chemical 
Mmeav2dual Soldisr is discuss2ed in nore detail in the next 


Mmaste=. The important thing to realize is that the effects 
Ss 


created by the presence of a chemical agent are as important 
as tne effects caused by the agént penezrating the body, 


@S-aisang Casualties through its toxic a€f£ect. Models in the 
past few years have increasingly included the chemical 
procective lievel as a fundamental environmental parameter 
and have included she effects ae DeQwee =. en and 


contaminaticn in varicus ways. 

The percentage casualty approach toward modeling chen- 
ical agent effects is generally unsuitable for low-level, 
high resclution models what track individual soldiers as 
Pesic ccmka~ entities. It is not difficult to disaggredat¢e 


when all of the individuals in a unit are basically 
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interchangeable, for example, Viewed daciOun wed Swat ranery 
= 


company (even there, there ares distinctions between th 
weapons employed). However, the scheme beccmes harder to 
apply when individuals are Gene Seat 5 for example, 


distinguishing tetween the driver, ie ad er meg U 
commander of a tank. Stochastic assignment is possible but 
Bas tends tO igncre Gifferences in protsctic b ¢ 
individuals. As a result, an approach that measures the 
effect a chemical agent will have on 2ach individual, tkased 
Om his own level of individual and collective protection, is 
fees Suitable for high-resolution simulation. 
WhelmeconSidering che question of how to model the dosag 
received frem a chemical agent, two approaches present then 
seélves. Cn approach involves the us¢ cf the ° 
meemesccesaulaing Capabiictty of eos woo ent ef (language 
fRef. 3}. As each initiating event occurred { mpie 
*he impact of a chemical round), reactive measures could b 
schedulscd as a rasult of this event. There are, however, 
S2veral oprcblems agscciated with this aporo 
verson encounters a chemical agent as acl 
Seesscing chemicaily contaminated terrain, the 
time at which he may detect the pres 
agent and react accordingly. As aresult, the mcde 
have +o check frequently to see if the situation favors 
scheduling a detection event. The dosage received Dy an 
individual exposed tc "a chemical agenz d¢evends upon the 
mates at Which the individual took actions =o reduce that 
exposures; for example, nasking and decontaminating. However, 
the scheduling of these events nay depend upon the dcse 
accumulated because the individual may first detect the 
presence of a chemical agent when ne shows symptoms 
Fesulting from exposure. Thus, another problem with this 
apprcach is the interdependence of dosage with individual 


mie eCct. Ve reactions. It is possible to handle this preblem 


14 





by updating the dosage whenever any event occurred which 
would affect tha dosage raceéeived, such aS masking, #tc. 
However, a periodic update would still have to ve scheduied 


+o check if the dosage accumulated was sufficient <+t0 


iniztiate events. This creates another problen, which is 
eaiculating Piece postoronln es ALIDOrneG Concentration of 
agent at the individual's location. If an event-initiated 
approach is used, it will be necessary to be able to compute 
the decsagée at any time az any location. Most models create 
meeeentirce grid of derosizion when called. Thus, either this 


qrid would kave to be called repetitively after very sho 
time intervals as each individua Vv 
an individual time and space ap 


ya ~ = wn gt aes ny ber ay 4 m3 NAF AA -- oe 
Meee 2D Le €0P1 2 ea Se = eGo me TU Dd eo Se 


The cther acvproach, which has been adopted in this 
fee ieis te conduct a check of Svery individual on the 
Mame tcrfield periodicaliy and update the times that acticns 
feemeaenaye Cccurted acecrgdingly. This periodic check can be 
Seemed ked 2VelyY Time THE ZEPOSLTLON patterns are updated, 
Semacandg th] rcegquitement £cr continuous refreshment of che 
gepcsiticn patterns. The update examines the Situaticn as it 

t 


appeared during the feriod since u 
Mampaiy a@c=icn, Such as detection, shoulc 

mMas incetval. If sc, it will schedule all svents initiat 
Myeebec detection sequentially into the future. The a 
Beeaiccted by the update can be continuous in «ime. The ona 
slippage that occurs is the length of the update inte 
Which shculd be relatively brief. The times of acti 
reacticns must be accessed by the dosage calculations, and 
they should be accessibl> outside the module for use in the 
Main simulation. In order to accomplish this, the times 
that individual reactive protective measures are taken are 
assigned tec attributes of each person. is ater ubute 


related approach alse allows the mod2l to schedule events in 


is 





meen rWweabe, Wn <2rmsSs Of aSSigning a future time value to an 
attricute. These values can be access2d at &@ later time and 


used to make dosage or cther calculations. 


Boe AM OVERVIEW OF THE PERSISTENT CHEMICAL EFFECTS MODEL 


cal 
6 
Oo) 
o 
fo 
mw 
cr 
} 
t~ 
+. 
ct 
t 
wD 
i” 
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she mode 


th 


The model will simulate the following actions taken 


in response to a chemical hazard or which will occur when 2 


persistent chemical agent is present: 
1. Detection of the chemical agent, from: 


' 


O 
ry 
YY B 


Cc 
a. Chemical agent alarms or detect 
Cepecesence CE Suspicicus ohysical signs. 
rath fho has derectad the 
Presence Of 4 hazard. 
d. The appearance of visible symptoms. 
Peenucelata¢ MeSking and increase in chemical pretecticn 
as dictated by dcecctrine and training. 
38. Masking and increases in chemical protection due te: 
a. Ordsts. 
Eembcceece. 100 Of =he chemical hazard. 
4%. Seeking or creating temporary overhead cover. 
5. Immediate individual decontamination of ekin and 
lon banGge 
Oeeebejeccacn Of a nerve agent antidote, to 060ihnclude 
mEeCnOgiul 2A jecticn. 
mmeecaanges =n collectives prcetection. 
8. Decay cf agent due to weathering. 
Peeeea@siage cL chemical agen<cs accumulated internally, as 4 
comet Len Of > 
eeeind=avodagual protection. 
Eee ol Vectave pretec<i on. 
c. Léakage (if any) in protection. 
d. Déeccntaminaticn. 


oe for scmand sds ni sse red. 
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Memo e salG. G2Ound CONnCcCeEnh ration. 

Gq. Agent type. 

Reena Meal sitiiatzOns  2.¢., NMOVing Or stationary; in 
fesoe “OR OO aG2tec: erfects, *hdirect effects, Of 
COnctaminaticn. 

re. ha Mes 


vi 


4 
O 


- 


Hoe ALL cf the above can occur in a multiple agent e: nS 
ment. The maximum number of expected agents must be 
essa snedsaer ene beginning of the simulation. 

Dien Nece i Canesaandle Many adiffersnt combinations of 
Peewee get, =<Gilpmen=, Cz doczrineée by valtying the user-input 
parameters which establish all egquipmen= c c 
Beempabili=zises of taking alternative acticns, and distribu- 
meons OC times of actions taken. tess so ov7s 
degree of flexibilixcy in Sede: = Oude) Dae eL culate tain 


Semoat Sittulation and a scenaric. 


Micmie get seeneve aces the <TSilowerg oucputs for 2ach 
individual soldier through attributés: 
feeenccimulezsd dosage for multiple agents, updated at 32 
user-defined intervai (10 seconds or less). 


Meee avidtal DrEetection status for 7 different odbcdy 
areas. 
meee collective protection satus. 


4. Threshold dosage for each different agant for impair- 
ment, incapacitation, and death. 

Bmepcnenical detection status of individual. 

Sempeccitamination / deposition on exterior of protection. 

7. Leakage rates of individual protective items te liquid 
and vapor hazards. 

8. Times at which the follcwing events were completed or 
reached: 

Seeela<esct Change 2n individual and collective pretection, 
Bom CdGh 1¢em Of Protection. 

Peeec@ntaemanation of the individual or his vehicle. 


ee THdividual decontamination. 


ar 





fee tne deseece ten Of @ycnsemical hazerd. 


@. Nerve agent antidote injection. 
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f. Reaching the impairment or incapacitation 
€ach agent. 


[meine ceccurrence cf death. 


2. Limotations 


The modél is limited by its scopé and some of the 
assumpticns made. Some Salient points are mentioned here. 


The model ACS=metet ©Saonckate  =hea sections taker 


gicernaliy to the main combat model. An interface will reed 
tO be made, Weedihe co cach 2UpLlLenentation, which queries 
fenecugh attributes) the chemical modei about the actions 
Bakes end th] times at which those acticns occurred ofr were 


completed. This informaticn should be 


u O 
MemOat bCertcrmance Cf the individual in the main Simula*ior. 


Bepossible delay of up to ODELT séconds (the user-cafined 
Beeeerval at which the model is calied) may occur. Most 
meeeeetrs ate scheduled Gy the chamicai acdsl to cccurt in the 
aweurté, but these that began during the DELT lock back 
cannct be access2d until the end of the update. For example, 


the model determines that detection occurred at the previcus 


update time TL; masking is schedul2d and is completed at 
time TL + 8&8 seconds. This fAfor Matton Is° not availiable 


Mier. TL * DELT seconds (the current time) - if DELT is 10 
seconds, there is a 10 seccnd lag in the detection event and 
a 2-seccnd lag in the masking event. This delay shculd not 
femm@alay be significant but this is the reasen for the 
recommendation that CELT be 10 séconds or less. 


The model will ilinersase the level of chemical 


Peerection automatically but will not decrease it. The 
Beason f£0r this is th2 long delay after contamination 
cccurs before it is safe to remove protective clothing. Ee 


Meeceirly simpies to have the protection reduced on crder 
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fee the ckapter on model enharcements) but the decision 
memecG £OrL chat Order is not present in the model. In fact, 
miaicuaqn che model will respond to directed changes in 


S 
protection the procedure for making that Gécisicn will have 
so be modelled separatel it has not been included - this 


enhancement is probably implementation-specific}). 


mm 
Cu 
t ss 
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There is no decontamination beycni the inn 


eB 
}-* 
Nn 
+-# 
nh 


individual decon«<amination contained in the model. T 
suggested as an extension (see Chapter 4). 

The data iby: laa placed Orn the user form beth a 
eee os lacy end a limitation cr the model. On one héend, the 
model is very flexitle and can respond in many difterenc 

Ss 


ways as desired. This makes the nodel useful for 4 variety 


Smecemipat SimuUlaction=S and scenarios. however, there is a 
Promici.cant =2:mes investment involved in datermining the 
appropriate oarameters and some informaticn may not be 
available. Many models bypass zhis by hard coding various 
Memietaens ©l ALStTEALUTLONS. This permits the user of such 
a model tc avoid tha efrort of determining these parameters, 
but ferces him to accept the hidden assumptions. The user 
of the model presented in this thesis may make *he simula- 
tion and inputs as simple or as complex as time and 


resources allow. 


a. Medel Reauizrements 


micemnodolemacee= Ded’ In “his thesis is a h:gh- 
Beso Lutlor model designed wo de called from a 
meqe-tresclilution combat simula*ion. It can be implemented 
With any model chat: 
1. Tracks individual soldiers as combat entitiss. 
eee is CabdDeble of describing th2 protection, BO cia = G.— 
vidual and collective, of each soldier at any given 


=e. 
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Peetsecapable OF iden=2 fying he <tsime and locaticn of 
every incoming round or delivered attack (chemical or 


Gemven= "ona l). 


Mees Capable of providing a pattern of chemical agént 
Geposition and cloud spread at frequent, Per OGne 
times. 

Although not a requirement, the model is designed to 
Bem tiplemented in SIMSCRIPT and uses the atx<ribute and sst 
mple- 


membership capabilities of that language. A specific i 
£his 


D p 
faemcaticon of hi model written in SIMSCRIPT has be 


eeeruded. It il 


S designed to be used a 
Simulation of Tactical Alternative Responses (STAR) mod 
ne, 


e 
Se ieyelbe: S*paceiggioes Gel 
S 


residen= at tha TRADCC Research Eleméen Monterey. 


4. A General Expianation 


mee ee = <a 


The model presented in this thesis is designid tc 
predict the accumulated dosage of chemical agent received by 


any individual modeled in the main combat 


Ss 
Sees =he actions overfermed by an individual after encour- 
in u 


t 


tering 4 fersistent chemical agent hazard from anv s9 
The model will simulate both immediate threats pesed by 
Gitect chemical attacks upon ground troops, an ak 
hazards pes¢d by downwind travel of chemicaéi agent clouds 
and contamination of terrain. 

The modei Fequirses an explicit input of the aicz 
Bemeencration in milligrams / cubic meter, and the ground 


deépositicn in milligrams / square centimeter at each grid 


5 


coordinate at each update time. In th STAR model, this is 
provided Ly a modified version cf NUSSE II (Ref. 4], which 
provides concentraticns and depositions in an irregularly 
Spaced grid pattern, with uniform concentrations assumed 
within a grid square. This model, or on¢ like it, should be 
Called so update the ground and air concentrations at each 


mwor ation. 
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The initial chemical agenz effec 
Meeimrec: Of a chemical munition or the t2 
oe agent. Since tke mest common ane 
meome-line positions will be artillery, and sin 
only delivery system currently modeled in STAR capabie of 
delivering chamical agents, artillery is the assumed means 
@zt delivery for the purpose of alerting treops cf the 
possibility of an attack. Other delivery means, such as 
atrial spray and chemical mines, can be modeled in terms of 
their chemical effects, and the delivery Cen fe eidad 
Mmeeemous <cOO much eficrt to the nodel framework. Enhancenents 


+c the brasic model are discussed in Chapter 4. 


fremasea OL GlbeCt attack is considered ¢ be tne 
Sea Within waich treops nay react to the attack without eny 


eG hemical/nenchemical nature. Aes a ene 
meee l, it is defined as the azea within which an individual 
may be SeEes=G <O aA hazerd from exploding, ccnventional 
mun 


m- ions. He wili therefore take ordinary coe 
athe ground or seeking cove 


S 
3@ rem@ining areas Of interest are the areas of 


y dguGeq-Vocs ten eur stde Of the 
Girect effects ellipse, the area of downwind spread fron 
initial attack area, and the areas of residual contamina- 


d 
mon. Possible downwind effects from residual contamination 
are assumed negligible. 

The model is design2d to handle simultanacusly 
multiple chemical agent classes. Dios lOsl= soo LOr each 
agent and accumulated inzcernal dosages are computed ser 
jee! VY, With no interaction. It is possible to increas 
time required <~o decontaminate two or more agents simultan 
cusly thzrcugh a user-defined paranster. a effects 
are ignored, HiembeacetOnS Wall occur based on + 


agent hazard detected or suspected. 
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The model is designed to simulate the reactive meas- 


( 


ures taken by twe or more sides. The Logic of reacting to 3 


persistent agent attack tends to be the same reqardless cf 
) 


meacacnality, as described in Chapter 2 (Doctrines). The 
Peobdabilities of taking several G@QEtsrente al crnea ive 
Geeeech=, LeaesSeaq on training, Gccectrine, and «he situation, are 
contained in user-input global variables which are 
dimensioned by the number of ides. Also, descriptive 
variables, such as alarm ¢ holds and «he rotection 
afforded by chemical ovrotective garments aré Similarly 
memencicned. It is pessible te play two sides (¢.g., RED and 
ELUE) @] More than two (jcim®. exercises itnavolving allied 


forces with different doctrine and/or equipment). 


Peeeecareces Sas= COMDUted ~22 / the 22nd of &@ User- 
Meeonea inteézveal of <im= (on tne order of 10 secends or 
Jess). All individuals on the battiefieid are updated each 


a 
Meme) SVEL~S chet cccurred within #he interval are assigned 
2 


absolut? times oof occurrence stored 
ensecn. These attributes can be accessed external «+c the 
Games <O cOmpucte the ertects on combat performance caused by 
the use cf chemical agents. 

When a giver round or volley inpacts (or ejects 


chemical aqent), reactive measures taken by troops exposed 
to the hazards may begin. The deposition medel wiil previde 
a model cf the travel of agent vapor and liquid te the 
ground ard dewnwind. 

In general terms, the model does the folicwing: At a 
Semeecime interval, atroutine (CHEM. CHECK) is called and 
performed for all individuals alive on the battlefield. The 
routine checks to see if the individual has been exposed to 
any chemical agent hazard since the last update. This hazard 
Gould be from a ché¢mical attack, movement of a chemical 
mmoug Over the individual's position, encountering a cloud 


or contaminated terrain while moving, or from preévicus 


Ze 





contamination. If h¢ has been exposed to a chemi 
Ss X 


dosage will be assessed according to hi 
h 


ct 


e 
Pp 

Bee ection ievel during the interval sines the las+ update. 

Heeaddition, the model checks to see if ¢ Vv 

Beace tO the chemical agent threet. This reactic 

initiated by a conventional attack (due to doctrinse), the 

suspected detection of a chemical agent based cn physical 

Signs, detector parer or kits, alarns, nearby soldiers 

Metecting the agent, or the appearance of symptoms. T 

Peecise acczions taken will be dependent upon the initiati 

avert, the current level of pr 


h 
n 

RiOnm(cOltece( Vouend “ici - 
meawal), end the doctrin= in b 
ie 


c 
vo ae which is established 
Setting crcrabilities upon alterna 


Vv Cc 
eat = Ae mt : emmay at=omte =: Tiy +rtqcar arthecre Tar 
a a 


example, performing decontamination automatically causés the 
Semiang Ct Chemical protective gear after tha comoletion of 


decontamination, 
[ese wert.’ be several probability distributicns 
( 


determining the time at whi 


ct 
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Beene a C K.- Meme hes: DCAT., Gaven- Tae v W 
Bee-=cCCtlLve action in accordance with his degree of 
tion. Once he has assumed a protectiv= posture, he can warn 
BenertsS nearby of the ccack. The detection event can be 
triggered by chemical agent alarms - when an alarm is *rig- 
Beeed, it Will automatically cause all versons within a sat 
Pema hce tO notice the attack. The actual timé that a given 
individual notices tke attack is the 2arlisst of three times 
- the time he would have noticed it by himself, the time a 
hearby person detected the attack, orf the time a nearby 
aiarm was sounded. The latter ‘two times area adjusted for 
distance. 

The mayor effect of the hazard presented by the 
vapor prcduced by a chemical agent attack will be tc changes 


een andividual and collective protecticn categories of 





Begecence Unats, resulting in aagradation caused by the 
protective gear (not modeled). If the vapor cloud reported 
by NUSSE II (or some equivalent deposition model) travels to 
Seuntt area before that unit has increased its 
level tc at least the minimum required to o65F 
Chemical agent from entering the pody, che Ww 
Mamagle dcfsage and other computations as Lf the unit nad been 
eeeacked with the appropriate concentration cf agent. 

Nermally, units crossing an area of chemical ccntan- 
Mmeeeion Will assume full individual protection prior to 
crossing (cr seal themselves within vehicles with positive- 
pressure filtration systems). TE ene  unic assumes such 
Beosecticr, the only dosege received by individuals will be 
eee resulting from leaks in the chemical proteczticn caused 
by ccmbat hazaras, tears, Senet Covyait ta -265 OF 
Memnang, ecc. The vehicles and ali persons not inside sealed 
vehicles will be regarded as contaminated for the r 
Beeehe Ssiaulation. 


The amount of agent picked up onto vehicles 
u 


= 
( 

:Q2 

U6 & 
t- 
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ment, and personnel can be set through a 
parameter to bea percentage of the deposit: 
Seound. This pickuc factor is used whene 


° 
u 

Passing through an aréa of old depcsition; if the agent is 
u 


3 
MH 
ey 
ct 
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eer’ l falling towards the grceund, the unit is ass 


receive the current deposition. 


Perl omin ee cCeSey nO: “aSSUme Chemical precection 
prior to entering the contaminated area, enen individuals 
will begin *o receive dosaqe as soon aS they cross the 
threshold of the ccntaminated area (some arbitrary level 


Watt have tc be set as the outer limit of effective contani- 
meeeeon). At some pcint they may notice the contamination 
fome Gezection process being similar in concept to noticing 
a direct attack) and take the same protective and decontami- 


Maticn measures as if they had bteen directly attacked. Delay 
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times and dosage received will te handled using the same 
routines used for the direct attack. Some assumptions have 
Been made regarding the amount of contaminaticn on soldiers 
if essentially all of the agent has settled on the ground at 
the time of entering the area (see Chapter 3, Secticn 8B). 
When actions are predicted bassd on 2h event such as 


2 Ss 
eeagetection that occurred during the interval since the last 
m 


@yemical update, times that each action wouid be c 
SO 


¢ 
are stored in attributes of the person invclved. These times 
aré¢ later referred to in the present or future iterations of 
mieweccucine to figure the protection avaliable to the ind:- 

vidual for osage calculations, amd atea, 25> predic. the 
Meesiihecd cf follow-cn ¢vents. 

Weems loc es HO] G2°SeP. TD =crenslate the acticns 
taken ty the individual soldier, or the dosage recéived by 
him, into actions that will affect the main combat sinula- 
Oh These translations would pe medei svecific. HOG 


Memmele, a SOldiler Cannot fire, acguire *argets, etc. during 


s 

the tims that né iS MaSKing. A check needs to be made in the 
Boucines that simulate these actions in the main simulation 
meomsee When the individual dces <wzhese things in crder for 
meem tc arfact the combat process2s. The modei does, 
however, provide the necessary information for such transla- 


tion thrcugh tne values assigned to attributes. Thess tines 


Can be accessed by other routines in thé main simulaticn to 
affect other combat processes, such as target Lan alate. 


movemen+, exc. Also, the level of protection can be changed 
external tc *he model as réaction +9 command decisions, 
actions affecting other elements of the same unit, changes 
in mission, etc. This change in chemical protecticn is 
caused by accessing an attribute chat stores the level of 
protecticn +o which the individual must go; then these 
changes are later assigned completion times in the same 
Manner as if they were in réaction to a real or verceived 
threat. 


Zo 
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uziine of Thesis Decumentation 


This thesiec provides documentaticn of the basic 


model and also its inplementation in STAR. The next chapter, 

MBrapeer 2, describes the current doctrine for raacting to 

persistent chemicai agent attacks, ani some of the pertinent 
E 


problems that the model must address. Chapte 
Hoge! itself, and provides the logic in a seri 


enaltts. ire 1s EeeommMendea that a4 hew  teader intereste 
i 


meme mod2l capabilities for possible implemenzation read 

mmerouctlines at she beginning of each routine descripticn, 
and then skip to Appendix 8, where input requirements and 
MeeelWCticrs ere stated. Chapter 3 can later he read in more 


G a 
detail after the requirements have bean 2xa 
Chapter 4 discusses vossible nodel enhancements and 

ao 


meeconsS, and gives recommendations 
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The appendices provide the dstailed information on 
mod2i inputs and outputs, to include user-defined parameters 
momegeneral cefiniticns. The SIMSCRIPT rcutines for the STAR 
module are documented, and problem unique =z0060 the 


S 
implementation of this model in STAR are discussed. 
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Mhe doctrine for reacting +o a persistent chemical agent 


4 


attack is largely driven by logic. The immediate reacticn of 


tr 


meee rd st, reagardless of his training or nationality, will 


{+ 


Bemec ccver all areas of the body that are susceptible to 
m@emtoxic effects of the chemical ag2nt. With persistent 
chemical agents, this me@ang¢ covering all areas cf the bod 
With a chemicaliv- impermeable garment as well as protecting 


MiemLesplrta<ory tract from airborns hazards. 


TE .t were alwave possible to detect the presence of a 
meemrecal agent before there was any Signiticant expesure te 
meme ciemiceis weuld not poss a4 Significant threat in terms 
mampeencapacitatiaon and lethality. However, it is often diffi- 

9 4 


€ t 
DESSencs Of a chemical agent fron 
cher signatures noticeable to th 
ens¢es. If cne waits to react until symptoms appea & 
sufficient to cause impairment has ben reached, and.<=fis 
mipaerment may delay reaction. I+ is also possibile «hat a 
severely incapacitating or lethal dose of agent can be 
absorbed pricr to the appearan 

A soldisr, therefor¢, is presented with a dilemma. On 
cne hand, he dces not wish to react orematurely, as the 
chemical protective garments will hamper his ability to 
perform combat tasks. On the other hand, he wants to assume 
mms -LOtection prior to exposure to chemical agents. The 
eadeetcal doctrine of various nations has evolved tc try to 
cope with this dilemma. 

Cne obvious way for a commander to be able =o minimize 
losses due to persistent chemical agent attacks is +o place 


all scldiers in a protective pesture pricr to any possible 
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attack. Howsver, there are many potential drawback: 


Ui 
ctr 
© 
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| 4‘ 
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this. A major problem in moderate *o hot temperatures is 


heat stress. Due to the semi-permeabl2? or impermeable nature 


of chemically protective garments, ios LO CSScals: =O 
Memerac? a Significant heat load while wearing them, vcartic- 
ulazly with strenucus tasks, high temperatures, and 
humidity. It 1s possible for heat strass to caus? more casu- 
meeme= ch a battlefield than any other cause. Additionally, 
there is som@ sensory impairment associated ith chemical 


h 
Beetsctive gear, particularly the mask. Vision and heating 
are impeded; eating and possibly drinking cannet te accon- 
plished while wearing the mask. personal hvgiene normally 
Megq@at]es removal of some if not all of the protective 
garments. AS a resuit, there is 
MeCN. Cl ETOtec=ion worn during pericdads when there is 
no immediats threat, and che 


mn 
United States, pRemdceeaine esSoOGlated woth <his £6 calied 


the Missior-Oriented Protective Posture (MOPP), Wreee hi 
Memects the commander to establish a level of protectzicn for 
MeomecrQOLS Cased On nis percebdtlion of ths threat, the envi- 
Bennen=, anG =e =eeSko £0 @ performed by «these *troces. 
Mmercoasy fOrces cf cther nations use their own terminolcay 


Mieeelli recconize tke existence of this tradeoff and allow 
meepccemmander to specify the level o£ protsction for his 
Meeeps Within doctrinal guidelines [Ref. 5]. 

Cncs a protective level has been sstablished, there are 
Beeeaif tactical situations that dizect a solidier te 
increase his level of protection without orders. One cbvious 
Situation is detecting the presence 9f a chemical agent 
This detection may be reasonably certain or merely 
suspected, based upen the detection of suspicicus signs (to 
include the presence of smoke), instruments capable of 
detection such as alarms and detector kits, and the appear- 

Cur 


ance cf symotoms. However, detection may oc wOC taco) co 
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Mme exDOSUDeG., AS a Tesult, Cettain other tactical situ- 
atiors may be specified by doctrine tc trigger reactive 
measures. Because the two predominant chemical agént 
Gemevery systems are artillery and aircraft, soldiers may be 


directed +o increase protection whenever they receive 
Meeemang aLtillery ot a Spray or bombie+ atczack by aircraft 
{Ref. 6]. Diemsaoweet ety OLeenis reactio He 
Pememt of the reaction, can be established explicitly in the 
model. 

After the individual has assumed an apprepriat¢ level 


c 
Beemeectich, if he has reason to suspect that the attack 


involved a persisten*+ chemical agent and that the agent is 
Seem ralling toward she greund (for example, a spray atzack 
Peak «indirect fire attack where che agent remains 
Pueeeenagsed in the air icr &4 noticeabl? period of *ins), tas 
soldier must seek some type cf overhead cover it he 1s nor 
already under some. OVeTNeadeGcOver Cane 0e feacned by 


Mme G a Vehiciz of a bunker , building, ot other fortiéi- 
= 


meen. If such cever is not nearby, c 


alt, chemica 
PeO-GCtiVe cape, ST OL ier) Sucitianesial. After overhead 
cover has been reached or created, decontamination can 
commence if necessary. All doctrine normally calls for the 
immediate decontamination of exposed skin. In addition, if 
Ther is an area of the body that will soon be covered with 
a chemical protective garmenc, oso) 2 decontaminated 


ue 

owed 

mmeremecO PLEVEnt trapeing agent under «che or 

Mies aczicn may bs delayed by the tactica 
2 


Mormaily skin decontamination is acc 
Seas cecontamination of clothing and gear that will be 
covered Ey a protective garment is accomplished shortly 


thereafter [{PFef. 7]. 
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Tt is apparent that chere is a decision tc b2 mad= bv 
n 


meerwccliaier. Lf he suspects that he has been contamina :d, 
ema he was not in fuli chemical erotection, h2 must deccnza- 
Meee Prict €6 aSSUMZng any protection other than the 
Meeeeccive Mask. On the other hand, if he is reacting 2c a 
Peeetatcicn such as indirect ite where immediate ccntamina- 
Horn is net suspected, he will increase his vrectection 
Derout decontamination The précise weighting doctrine 
places upon these alternatives will vary from country to 
COURTIY, and the probabilities snreuld > de aajusted 


Secordingly. 
Reducing the level of chemical protection, cnc? assu 
i 


m 
Moms Gather long and drawn-out process. The absence of a 
Meemscal agent threat, due to decontamination ¢cr in cas3s 
Meese = Wes Susvected but not present, AUST DE verified by 
Memeetlc? a2eratazus. This 1S @ time consUmingd process, ane 
Willi not be accomplished under normal circumstances while 
mempaucting a2 combat mission. Because nost hidagh resolution 

Of Tele 

O 


mn 
models such as the STAR model olay scen 
Peet AUTaticn, reduction of prot V 
modelled. 
erce an individual is in full preteczive 

Pee possicle t5 receive a chemical agen=z dose. One pessi- 
Beli=y is the presence of chemical ag2n= trapped under the 
protective garment due to inadequate décontaminat 
Besumaing prcetection without decontamination. Another ode 
Meme cy is «he presence of leaks, Causeaquby Vec= LLIk lag or 
improperiy denned garments and masks, or by tears caused bv 
wee, accidents, and combat hazards. This leakage is not 
necessarily detéctable by the individual. It is als 
possible for chemical agents +o penetrate the prcetective 


Pmeening after a long period of time. 


By 





One ef the acticns taken by a soldier after contenina- 
meen will be to perform partial deco 

Page cment, vehicles, weapons, etc. Th: 

upon ccmmand by ail members cf aun 
individual (although some national doctrine ma 
certain amount to be done automatically). At $s 
date, after the unit has performed its combat mis 
tine allcws, the unit nay move from areas cf conta 
and go *hreugh complete decontamination of all perscnnel and 
Macerial. If the urit had become contaminated, this is 
Meemally the only way that soldiers may reduce their indi- 
meaual chemical a C(iniGenr certain ecnditions, it 
Memeeposs. fle that partial decontamination, combined with 
Meaciesingd, Tay cermit remeval of Drotective gear. decwevyer, 
take a relatively long period of tim2). Fa 

ce decontamination have not been addressed by «his 


= 
aueSce OfPEnG "dimnected nattic= of £nese actions. 
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III. THE PERSISTENT CHEMICAL AGENT EFFECTS MODEL 


A. INTRCDOUCTION 


The persistent chemical agent effects model described in 
this thesis is designed to predict the accumulated dosage of 
eived by any individual modeled in a 


chemical agent rec 
Megm-Lesclution Simulation such as STAR. In doing so, it 


also modeis the actions performed by an individual after 


encountering 2 chemical agenz hazard, whether it is froma 
direct attack ty a chemical round or volley, em ff <om 


rt) 
}-- 


n 
- 74 =~ -. oy 4 a ‘ —_ e 
2 model can be cailted whan <n 


x, 


Hh 


chemical agent appears in the main co lou 

Me, individuals are created as s«empore 
Bien a considerable number of attribuz3s, many o 
used to reccrd the times and types of actions *aken to react 
tO persistent chemical agent zhreats. The mcdel updates the 
dosage received by each individual 4+ a user-supplied 
meeercval of time, DELT, simulates The ac=10ns thataiweuld be 


taken by &n individual facing a persistent chemical hazard, 


and provides m indication of when each wndividual is 
affected by the chemical agent, which can be used to 


anfiuence other modules within the main combat simulaticn. 
Immediately before the main medéel invokes the persistent 
chemical agent effects model to update *h2e chemical status 
and reactions of all personnal, the routine ALARM.UPDATE 
should be called to update the warning status of the auto- 
Matic chemical agent alarms found on tne battlefield. It is 
assumed that the alarms are capable of warning perscennel 
Gieeng the update interval DELT if the agent concentration 
passes 


ct 


ci 
as ho 


threshold established for 2ach alarm at any «ime 


= 
during e interval. 
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fe mcoeCONDd Ge Samdderctzon model calls the roucine 
CHEM.CHECK iteratively for each person alive on the battle- 
meee at ime intervals DELT apart. This routine wi 
Pertcrm all che functions described in «his documentation 
eee r within the routine itself or py calling cther 
h 


ct 


Bemernes. The deScriftion of 


(wD 


acztions performed by each 


meen], along with the logic dascribed and illustrated in 
mEeeecnact=S, is provided in Section E of this chapter. 
B. MODELING APPROACBES 

1. Bezermination of she Depesition of 2 Chemical Agent 


Once the basic concept of the nods! nad been decided 
Meet, Wiech its capabilities and izmitations, it was neces- 
sary *o determine new to model the various ph¢enemena to be 
represented. The input available from the main combat simu- 
laticn héeiped determine the envirsnnental and physical 

esi The NUSSEII model, or its equivalent, 
immeowcet-=matlors and ground depositicns 
Srocwehon, Paeeer nS Wh. nin ene grid) at the ti 


a 
i 
it 
(is 
th 
«<! 
fy) 
+ 
in 
ts ff i ae 
ip 
mn 


m 
prea. Miva veatal exsosed =O ne talling 
ang t 


ikely to vary the aspect 


@ 


agent ashe conducts his activities, even over a ~=>brief 

Saye=-Me. AS a result, the simplification of using the 
ground deposition value of the grid in which he is located 
Meee n 25 in itself an average) tor the deposition upon <he 


BeeeriOr Cit all bedy surfaces (or the exterior surfaces of 


ct 
oe 
(D 


Serlective protection) was adopted. The deposition uron 
the individual or collective protection of any person in the 
initial effects area of a burstiag round has therefcre been 
established. 
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Unless the collective protection is 


a 
Beovide <ctal chemical pretection, there will be a certal 
mmount of leakage of both vaper and liquid { m 
meeem) through the collective protection. It w a 
this leakage could te expressed aS a per 


Memeeon stat On Or dépcesition on the exterior c£ the ccilec- 


Beye pocctection. For vehicles, this percentage is a function 
of the vehicle system and weapon type (which identifies the 
specific type), she state (open, closed without an overpres- 
sure system, closed with arn overpressure system), the crew 


Cr passenger ccmpartment (where applicable), the acent 
type, and whether we are examining 2 vaper er liguid “*hrea 

Maumee eG eVoesS Sf Collect ives protection {bunke=, tcxhole, 
Semen the open with ten 
array dependent simply up 


C 
and liguid/vapor thréat is usé 


d to compute the percentage cof 
Mmmeee 2Enat penetrates the protection. For “*“naese comruta- 
mons, a 502 d4n See GG Wo Woe Tet he=d cover is 


Considered to be the ¢quivalent of a bunker. 
Be Pickup and Transfer 


An adjustment is made to model the amount of contan- 
Meee aen icesulting from cresSing an arsa of contamination 
that has ccmplevtely deposited i«+self. A peep. 2ac TOs 2s 
Meea tO Compute tne percentage of the ground depcsition that 
Beeosi~s itself upon individuals or vehicles crossing the 
contaminated area. This pickup factor is a constant 
percentage fcr each agent and for all antities. When vehi- 
cles cross, it is assumed that they kick up enough dust, 
etc. to deposit the adjusted contamination uniformly scver 
Smemvehicle surfaces. With individuals crossing cn foot, 


this will not necessarily ke true. The following aprroach 
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mse used to model personnel crossing 4@n area of prior 
contaminaticn on foot: Moen wesOld2st: stopsiat any pclint, 
or reduces his silhcuetts by crouching, kneeling, lying 
meeme, E€+C., it is assumed that he wiil Gene 2h) Contec= 


— 


n 
With the grcund sufficiently to daposict the adiuste 
level over all body surfaces. If, however, hea ce 


a 
moving essertially upriyht, he wili contaminate enly his 


ct 
Q 


Manalin 
meted). Orce he stops movement, h 


- 
legs, feet, and hands (the Latter arsa compensates for the 
g cf equirment, vegetation, e that may be con*ami- 


111 receive «he 


(p 
£ 


Gemee am nation over all surtiaces. 


4. Acent Decay Due to Weatherin: 


ae ae eee ee = = == = ee ee 


eee  COemere {As eOn ney DS reduced Ey 2 decay 
actor which will account for weathering. This decay factor 
repr¢sen-s the percentage of the Ooriginait deposizion 
Eemaining after the iteration interval DELT. ia Ve shee Cor 
Meee Ce NOormaliy very close to one, as DELT 15 a relatively 


D 
O ote) e 
this cculd prove significant over several minutes with 
semi-persistent agents if the arltnn € 
b 


WM 
bh 
HY 
fu 


computer will allow th C 
contaminaticn, once assumed over tas exterior surface, will 
not ke recuced by more ¢h ae nOue Edeeen — 


to an area where 


ee 
(D 
}-- 
2: 
(1 


Sata nating, even if ¢t ves 
meen Ground deposition is lighter (this holds true even for 2 
Clean area with no derosition). 

Explicit representation of vegetation, Soran In OL 
weather effects is not included in the model. These mey be 
mepresented to scme extent implicitiy in the calculation of 
maound ard air concentrations if ¢t 
Ens . 


he model used permits 
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Peovided ty that MOPP. 


in gach are 
aliow 
types 
crdeér 
Beogtrect: cn 
ise >pticn 
protection 
protective 
eee it 
agents, 


an 


ena muccus 


eon the Ou 


for varia 
Oe Circ 


chat 


ered 
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h 
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oe oo 
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Top of head, 


Reel ecic, 


Maily cov by 
re 


Face normally cove 


ey 
hs 


mask or @ mask with nood. 
TOrso. 
Arms. 
Legs. 
Hands. 
Feet. 


sg £ 
Le en OL 


Gén De covered by an 


~~ om ap 


Genesco) SrOtTeeCci1On Eaceor. 


amour? 


{MO EP) 


aoe SOr G2) av 


any 


Section -f&ac=crs 


The average skin included 


acan be set at different each side to 


m_OUS cone che eMOunt.oLF COV for different 
numbered in che 


the 


relativ 


tective gear. The bodv areas 
they 


factor 


Because 
ef “the 
@ séparate categcery of 
defined the 


<twO frumbers associate 


would normally be donn 


is d¢fined in terms 


(> 


c£ liguid chemical agents, 


e 

= 

' 
= 


° 


adainst varors and aerosols ¢ eer 


Eaus, 
Sou prOtsec.ton 22 deftords 
dee nhe DEo tect On 


mask. the mask has 
the skin against liquid 
Lenatcoras the 


membranes against vapors and aerosols. 


respiratory tract 
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6. Cclisctive Chemical Protection 
Collective chemical protection (CP category} is 


feyaded into 5 categcries: 


1. Vehicles - closed, equipped with overpressure systems 

2. Vehicles - open or closed, with no cverpressure system 

Epepcovered forcificatzons (bunkers) or buildings 

4. Foxholes 

eeeean the open 

The protection fforded by each category is calcu- 

lated cy adgist ing the eifective around and air 
concentrations as discussed above. No time is assesse2d when 
changing collective protection cat2zgcries “Sot eenevetct= Ls 
Meme sc «€6tO Go «from one *¢c another, then i+ skeculd be 


modelled by the main combat Simuiation in ths same manner 
en 


mee all movement is modelled. 


2 


Pez=sistent Chen 


tt 
isp 


A major facter in modelling <th¢ teac*ions zakén to 
9 


mieepresence 9f a chemical agent hazard is the time at which 
this hazard 1s determined. The word detection used 
Meeoughnout this thesis refers to the vositive susfpicicn on 
posed toa 

Ea Ge 


P@emcdr= Of the individual <tchat he is being expo 
Be=sistent chemical agent hazard. Once this sus 


O 
Beeererently strong for the individual <c assume the rres- 


eee, CL the agent and react accordingly, detection has 
@eeu=red. This suspicion may be derived from doctrine and 


meaemang (for example, treating all incoming artillery asa 
chemical attack) even in the absence of an actual threat. 
Since verification cf the prasence of @¢ chemical agént 
requires tine and specialized equipment, no distinction is 
mad2 Eetween the individual who merely suspects he has been 
attacked and those whe react to more positive evidence, such 


as the appearance of symptoms, or the sounding cf an alarn. 
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Detection of a persistent chemical agent a<tack mav 
Seur in any of four ways: 

1. The individual can detect based on the assumption that a 
Meaeby artillery burst was a chemical mtniction. 

2. The individual may note suspicious sicns of a chemical 
attack, based on physical evidence perceived by hin. 

3. The individual may hear a nearby chemicéi agent aiara (an 
autcmatic alarm or detector, or a manually activated unit 
alarm), or detect the reactions of persons nearby who 
have detected the presence of the agent. 

4. The individual detects the symptoms cf chemical agent 
poisoning in himself. 


The first means of detection is modeled using a 
h 4 


O 
Srewetirease (G5) ESacting only Dartially te a 
Peemiecac Oy Masking only. if a 

Sk (or is masked but would have s 
ioeesO, ChOGs=e Whether C= not “0  =reat the 
eer sistent by denning full chemical protection 
person is considered to have detected =he presence cf a 
persistent chemical threat if he chooses the latter optio 
Simply masking will not causé the person +o detect. I 
user cf the model wishes to have soldiers ¢ither assume no 
Chemical threat or assume a persistent threat, h2 may simply 
Remco hne s2cond orobaktility a= one. Ogee VeExXCeper One: <c the 
Beeecaure given cccurs if the individual is ina pressurized 
vehicle; if he masks, this is @quivalert =o closing che 
vehicle and no further action is required. 

The second means of detection based cn Suspicious 
rhysical signs uses a gJiimpse target déetecticn model 
[Ref. 8]. The chance of detecting the prasence of a 
chemical agent occurs in discrete glimpses due to the 


discrete nature of the periodic update. The vorobability of 
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Pemeierming cle plLssence cf a Chemical hazard during she ith 
itezaticn cf the model, ae ‘ TsmeisawGh LEOmM a Wser=de fired 
Meira bition.,. Since this value must be a prebability ranging 
from zero to ons, the Beta distribution is recommended 4s 
the mest qéneral, although the usér can substitute ancthe 
@estributicn or assume a deterministic value. As a result, 
Bmemorobability of detecting the chemical agent by the nth 
iteraticn after the agent first appeared in a Significant 


eoncentraticn is: 
Er (detection) = 1- .I Ca = Gs *) (eqn 3.1) 


fieweilra Means Of detection relies on the physical 
BPeoximi-~y bétween irdividuals (cr automatic alatmas, which 


are discretely modeled). Teeae@eesen Of alézm aGezects the 


4 


BeeareEncs Of an acent in a given iteration, he { 
Warn all persons within a sét radius during «he 
mon, With the time of such dete n 


O 
[je distance frcm the parson detectin 
y n 


Ga io Gene nearest 
mercy Warning him. The one-iteration delay makes the prob- 
mie ty cr detection via “his m2@ans independent of the 
sequence in which the soldiers being mocelled are updated. 

The last means of detection rslies on an impairment 
dose threshold, which is established for ¢ach person - agent 
pair (the means of setting the threshold is discussed later 


in this section). The impairment state is considered equiva- 
lént to the appearance of visible sy 


mo 
person passes his impairment dose thresheld, symptoms will 
appsar. If he has net previously detected a chemical agent 

bh 


thoeat, he will detect at the time that symptoms appear. 


8. Immediate Reaction Based 
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Regardless cf the means of detection, the first 
Bet2con taken by the individual will be +o mask, if he has 


Meematitcady. The cime it takes the soldier *o perfcrm this 
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megeatl other physical actions is dra 
Supplied cy the user for gach side, bea 
Metics of the item being donned. Th? pr 
any viece of prctective . al begin 
donning process is complcts ais 922 0 by the 
model as the time at which a ie item was donned. Because 
Memon ]e definition of the protection factor as given above, 
donning the mask alse means donning the maximum chemical 


Peoececticn for body area two. 


In addition, whenever an item of protective gear is 
donned, there is a prebability thac th2 eqtipment will Jsak. 
mess pechability is assessed, and if the item is to leak, 


the amount cf leakage expressed as a2 per 
Samet ds concentration cr depesition is drawn fro 
mead GQiStribpueeon. This procedures is used to ° 
age resulting frem tears, combat damage, improvéer fit or 
inc, agent trapped under the item, etc 

Ma cCatmoen  2tem ff deegeine “15 <6 reach or create 
overh¢ead cover woen exposed to the d e 
persistent chemical agen*. This is modeled by setti 
Beeeakiiicy that any soldier caught in 
foxhole without overhead cover will as 
agent present in the air falling upon h b i 
May be set differently for ¢ach side. If he makes th 
Merete cion, a second probability vector is used to detern 
which ct three possible actions is taken <+*+0 reach overhe 
cover. He may seek cverhsad cover by entering a vehicle, by 
S@eerang a bunker, crby creating temporary overhead cover 
in place by drawing a poncho, Chemical poretective cape, 
Shelter half, etc. over himself. hecime =eaken tc pereorn 
this is drawn from a distribution depanding upon the action 
Paxen, and ths colléctive protection category and time at 
Which cverhead cover was reached is updated appropriately. 


One limitation to this approach is that it does net identify 
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Pemeoereular venicies or bunkers into which the sold 
Meececao, SC it my be difficult co integrate thi 


3 
rto the main nodel. The way to handle such a problen is +o 


fare 


ey 
only allcw the use of temporary overhead ccver. 


mae individual Decontamination 


“EG fia je Se 2 a es toe Sat een Eee =e a —=— 


Imnediate individual decontamination may b 
performed at two tines: Immediately after detecting the 
MeeeecK, as part of the réacticn to that detectio 

a 


symptems have appeared. There is ase 


< 
4 


Peogebsility that the sciditer will dscontaminate w 


— 


meer Of those two situations. 
When performing immediate decontamination, all areas 
Bema eEOSe€G SKin ate Gecontaminated fiest, then 411 areaas 
Meeeer ohne p-Otection afforded by clozhin See. 22 ess =han 
that afficrded by the maximum level aaa {the chemical 
Vv 


protective ensemble). The face is no m 
*he mask is donned immediately after detecticn an 
not removed during immediate indi 

Seager Of decontaminatior Weenin- tae car 
Morning) is in the numerical or 
each area is decontaminated, the chemical 
of clicthing o> gear is donned. Decontamination a 
times are drawn from use=-defined distributions. 


«= 


Deccntaminaticn performed after the appearance of 
Symptoms is the same as =he immediate decontaminaticn exceot 
mime all azeas of the pody (to include the face) are decon- 
taminated. The donning times are doubled to Simulate the 
time required to remcve tha old clothing. 


Eeccause decontaminaticn is assumea =O OG © Uc und 


wm 
i 


cover, nce additicnal deposition of agent during decontanin 


fi) 
i 


tion is allowed. The calculation of the dosage received 
during decontaminaticn is discussed in Appendix A. If decon- 


tamination is omitted, and contamination of che individual's 
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meemeand clcthing has occurrsd, a isakage factor will auto- 
matically be assessed for all body areas for liquid agents 
Memeeececunt for the agent trapped under the orectec 


Srockhing when 1t is denned. 


The only first aid treatment explicitly aodeled is 

meetion Cf a herve agent antidote, although other first 
aid treatments can ke added (see Chapter 4). This can be 
jected wrongfully, that is, without evidence of symetons, 

zc See “ODaDt l= fy When. GetectloOn CCCUES OF Symetcms of 


a Onn cucu ng Oceuls.e oie €lfece CE any f£Lrst 


fu 
- 
< 
oO 
bh 6p 
@ 
=| 
QO 


aid treatment is to reduce the effective dosage by a given 


a 
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ie 
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et 


Antidore injection is handled as fclicws 
entace of all troops in the arza of deposition will 
themselves with an antidote for nerve agent ({atrepine 
Gener Substance depending upon the country) tegard- 
e type of sqen= or if they actually rece 
Mmeemt=eeWiti account for wrongful injection dus to voor 
training or psychosomatic induceméen= of perceived symptoms 
Memes EsrCcentage can be set to zero for troops in full chen- 
acai protection. In addition, if the agent is a nerve agent, 
injection of atropine wili occur when the accumulated dose 
reaches “the impairrent dose level for the individual. 
Magection of the atropine will cause reduce the effective IV 


dos2 accumulated by the individual by a given percentage 


11. Dosage Accumulation 


Dosages are computed by converting the amount of 
egent depcsited on bare skin or inhaled into «he lungs to an 
equivalent intravenous (IV) dose. The conversion is acccn- 
plished by using a user-suopliesd conversicn factor for 2ach 


case and for each agent. The assumption is made that the 





Smee reich Of agent through skin and through the tiuags 
occurs at e reasonably constant rate, and that rate can be 
expressed as a percentage of the deposition or concentration 


Sever tims. 


[iomes tecognazed  eHae an identical IV dose will 

meeet different individuals differently. Ratner than using 
+he median dose at which a given 23ffect occurs (such as an 
[eeso, ~he dose at which 50% of all individuals e¢xpesed 
will dis as a thresheld for all personrel, a L Dut aon 


(most likely normal) is specified by the user for th 


enesehclid dosages. Umeer tcanmatelyjeames LS 1Oe possible to 
model a continuum of time an dosage related effects, ¢c a 
aL 


a e 
Peemetoreschcid is established at which «the 
Peet c ly 25 atfected at the level sveciftied (is inmcaizred 


Mmicatac:tated, or dies). 
s 


Beeeeced =O DY an attribute of the PERSON. Immediately 
afterward, the impaiztment and incapacitating threshclds are 
Beem CY Multiplying the Lletha threshold by user-suprliied 


1 

constants. Fer example, impaircns 

memron Of tne lethal dose, while incapacitation may eccur at 
Meme rhe use of constant fracticns of the lethal dose to 
determine lesser dose thresholds, rather chan indervendent 
Meews £5CM diztetent distributions, insures that the dosaces 
are consistent for each individual. The alternative process 
ci making separate draws from impairment and incapacitation 
distributions may result in anomalies such as the same indi- 
Meme l being in the 95th percentile for an incapacitating 
dose and the 5th percentile of «he lethal dose (which could 


Besse in a higher dese for incapacitation than for death)! 
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When multiple agents are present on the battlefield, 
all desaces and dosage effects are computed separateiy with 
Memeinceractions. Reaching the iuinspairmert dose threshold 
Besgics in the appearances of Svmptoms, so only tk¢ first 
Such appearance will trigger a a 
symptcms appear later from a dif v 
measures have already been app 


Beeactiy cumulative with no time-rel 


C. A GENERAL OVERVIEW OF THE COMPUTER PROGRAM 


fete Touran]  CHEMeGHECK will sintlate th= stfe 


e 
persistent chemical agent attack on a ground forc 
u 


CHEM.CHECK is called Ey the main combat sim O 
Merson (mcedeled by «he entity PERSON) alive 2 Uae io= 
meetd. ©1t does this primarily by calling upon other routines 
included in the model. 

fae actions serr Ehea 2 


im UPDATE ~ updates depositions at the Location of the 
FERSCN concerned, uodates certain giobal variables and 
arrays, ard perfcrms cnanges in tae chemical protection 
feclleccer1ve and individual) ordered External to the 
model. 

2. MASKING - Simulates donning the protective masks, and 
determines leakage (if ary). 

Se ORC - Simulates the assumption of overhead cover by 
entering vehicles, bunkers, or by craating tempcrary 
CcOVEr. 

4. DECCN - Simulates the immediate amergency decontamina- 
fcn of the Skinveand clothing. 


5. CECCN2 - serves as a subroutine to DECON. 
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um 


ke 


nS. 


a, 


fi 


Paes Liten 8 CEMeutes che Ccirrent deposition on the 
Greeeed=s Ot £hS individual's protective clothing fas 
Seme-cd to his cellective protecticn). 

MOPE - simulates donning full chamical protectic 
DETECTION - decides if the PERSON will detect the 


pres- 
emcee GE a Chemical hazard from physical signs or by 


teina warned by alarms or otner individuals. 
NAA - Simulates the injection of the standard nerve 
agent treatment. 

DCSE1 ~- computes the accumulated desage received 
menough the Curren: <0 m¢4. 
DOSF2 ~ serves as a@ subroutine to BO 
SreGiseme nets — d=cides 1f the PSR 
Mibtdamielo,s  2icedac.<~aricon, 35 létnal dose threshclis 


a 
due to accumulated dcsaqes. 


Sore ToM veel = senedcyules detecticn of the chemical 
agent hazard and appropriate reactive measures aftar 


a 
Gye aPpbedrance Sf Synertoms, if detection haa not 
eecitzed carlier. 
CROSSING = pceierms <h E OPPs Coen sc kK e1,G 
Situations where the PERSON is crossing an area of 
previously deposited contamin 
DCSES = CONEUtES “the ated dosages in the 
Seessang Situetion handled by <=h= CROSSING routine, 


above. 


Bie sequence of routine calis, illustrated in Figures 


Smee nd 3.2, is briefly thus: The toutine CHEM.CHECK will: 


- call UPDATE, which: 


= Calls the deposition model (NUSSE II or equiva- 
Lent). 
Samay Gath “WASKI NG. 
EvValiWawe the Chemical situation. If the individual is 
moving across an area of previous contamination, it 
Ait1 Calis: 
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- CROSSING, which will handie ali subsequent routine 
calls. 

Pemeek tO See  3f artillery has landed su 
Close to she FERSON tc caus? him to take cever (raec 
Souveteneta | Vila we Res, CHEM. CHECK may: 

- call MASKING. 

- Decide if the person will assume a persistent 
chemicai threat. ft he wall, the fellewing 
sequence will be called: 

on C 
= ECON 
= © EF 


- Tf detection was not assumed above, 4: 


| 
pda 
1S 
jw 
W 
3 
O 
ct 


Piven cCatbeg. Lr dgetectLlon Occurs, i¢: 
- may call MASKING. 
- may call NAA. 
> Weal OnG. 
=~ eal DECON . 
iment NOD PL, 
- In ail cases except where control has passed te 
CROSSING, DOSE1 will be called. 
peevcox=, CHOMCAS. EFFECTS will be called. 
- NAA may be called. 
elo) PD Oms nad Occurred, Dputmdctccr on had mot, 
SVLRe OMe DELEeT would be called. 


Many of th¢ routines given =n the main flow 
described above may call uforn other routines, as shown in 
megdee 3.1; The actual routine calls, and the legic that 
decides if a call is to be made, is given in Section E. 





' 
| 


iy call OE ci at le oe A ees Us ES aii “OE ieee a ee 















The Matin 
Combat 
Stmulatfon 





a 
SIMULATION CALLS 
AT 
ROUTINE CALL CHEM. CHECK FOR EVERY 
PERSON, EVERY DELT 
CHEM. CHECK SECONDS 
—_ — —> 
POSSIBLE 
SUBROUTINE CALL NUSSE II 
=i MASKING | 
—_—___-- 


Sane - 
CROSS TG 
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Figure 3.1 Flow of Routine Calls. 
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Flow of Routines Calls, 


Figure 3.2 
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D. DATA STROECTURE. 


The mcdél makes e?xtensive use of attributes and gistal 
variables. Although some arguments are3 ed petween routine 
calls, because of the complicated structure shown akove, 
this is the exception rather than the tuls. 

Moe abiiity to handle nult 


ke? 
@ 
$v 
(Q 
ww 
a 
(wy 


n 
th 


u 
cu 

states of nature to Le multi-dimensional arrays Attributes 
C 


ct 
w 
{ 
a | 
fa 
re 
<4 
\~ 
Ou 
cS 
m 


most variables describing the state of 


must bce singly valued, sco many attributes store pointe 
Bemebai arrays that actually contain the data pertaining to 
ome individual. 
There are fcur bread categories of variables used in the 
model. They are: 
feeeentt re bputes of the tempotary entities PERSON, YVEHICI= or 
ALARM. These déscribe either characteristics of the 
mudavidual (fo- example, his individual susceptibilic 
enceshcid for the various aqents), his current situ- 
aeerincm-vels of Chemical pEOc=zacticn, his lccation, 
S 


eee) chothe time et which event 


where completed (for example, zhe time he detected the 
presence of a chemical hazard or the time he donned his 


protective mask). These are generally provided as part 
@eetn= Matin comktat simulation, lczhough some attributes 
may have to be provided bv «he user of the model. 

Me. SacWYaticn variables, such as the type of chemical situ- 
ation (listed below under the variabie CHEMSIT) or the 
side (force) that =he PERSON belongs ‘to. Thes¢ are 
generally set within the model. 

3. Physical parameters, such as the alarm detection 
threshcld, the absorption rate of the agents through 
Skin, the amount of agent picked up when traversing 
contamination, etc. These must be supplied by the user 
cf the model. 
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Meso cace@iit1es and distributions. The logic within the 
Bem@tanss 2S governed by probabilities and probability 
distributions. These must also be ae by she uwser. 

A ccmglete listing of the variables is provided in the 
glossary found in Appendix B. A brief summaty of the major 
variatlées used is previded below to assist in rz¢éading the 


follewing dccumentation of the routines. 
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AG. IMPALR, AiG cei e A Reg teeny 2 


A 
Mamet uwC refer to the threshcld dosage at which the PERSON 


4 
tg 


Cz, PAS ee kn = pe 


reaches impairment; pe Sie=COnNatencC. oletes CC the ~ times at 
maeeh this cccurs for each agent. 
Aoi A 2 ee tat AP, Gas oNGa?P: => Sane 2s 
Meve, <CL incapacitation. 
-~ Same as above, 2Oc 
death). 


Meenalicties (there is only cne ti £ 
S ene Pereen cage =educ— 
d 


Milt LE ee A@ANLTDOLTE = Stor 
Sion in the doSaqe caused by first ai 

CHEM .CHANGE, CHA NGE,ORDER = The a 
CHEM. CHANGE points tc ths array CHANGE.ORDER, which is 


c 
Memecrdcr changes inthe chemical protection status fro 


Tereathnenty < 


outsides the model. 

CCLCR - Used to identify the side that the PERSON is 
associated with. 

SUNT AME NAD ED, LToCONTAM = CONTAMINATED shows if the 
PERSON is or is not ccntaminat2d; T.CONTAM provides the time 
Seecontatination. 
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GearuieeP = the Collective protection category of tne 
individual and the time that the category was assumed. 
EFNOM - The defilade of the individual, ranging 
meee anside @ foxhole (1) to standing up (5). 
Dee eal Re) DEF.A. CURR 
r atthe PERSON's locaticn. The 


SHemeeculnment CONnCentraticn of 
chemical agents in the ai 
latter variable does not follow the array naming convention. 
CEP.GND, DEP.G.CURN (=@Enec CUD@eme GSposition of 
agents at the locaticn of the PERSON. 
Macks FeMASK >= The mask Status (on/off) and the +ime 
that the mask was donned. 


(ASMEEAK =~ fhe amount of leakage to vapor of the 
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Vidual FERSCN. 

Peete Wee rrAgcheM = The -cureent op 
for the seven body aréas, 
stem was denned. 

mebenk, Bet Aakl An = THE anoust cf leakace to iiguida 
egemts by the pretective garments. 

ReUND.» ASROUNL, RDPTR = The ar 


4 


ay AROUND stores tne 


times and chemical/ccnventional stat Sense  MoOUundaS = hat 


” 


u 
impacted close enough to the PERSON during tne DELT interval 
Semeatse him to react. RDPTR stores che length cof the array. 

1.DECON - The time at which decontamination was 
completed. 

IT.NAA - The time at which an injection of a nerve 
agent antidcte was given. 

T.OHC - The time at which overhead cover was 
assumed. 

Votes vowm Nee | eV Es WoNe TYPE = BOth att=ibutes of the 
PERSON, these identify the type of vehicle which he is in 
(when applicable). 
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Soioeie we bremenemical@steuacion cf the individual 
Sieang che current iteration. The various levels ar: 
Mee ota 2 onary, not dizectly attacked by chemical rounds. 
1 - Directly attacked by a chemical round Sedeeonary Os 
movind). 
2 - Mcving in an area of previously deéepesited contanmina- 


Foch. 


4 
@M 
iN 
iD 
Sy 
ct 
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oy 


Bee- Moving, in an area with a chemical agent p 
a 


wee aim not directly ace 


De Dieerex Vattables - Thes2 contain or relates to 
meeoarility distributions, ind2xed py various parameters. 
Prey are: 

meee NPATS 
me LNCAE 
ie LETH 
Dee oKLEAK 
eer, LAK 
Pea ) Pretax Vebvebles = Thes= cach contain a Eercb- 


mga ty distribution for the time 


ae 


Pz cook to  Petitorn scme 
action, ind2xed by various parameters. They are: 
tee. LECCN 
oe CSTECT 
me. MASK 
DT.NAA 
DT.OHC 
mo. EF 
DELI - The length of the interval between iterations 
of the model. 
DEP. A. OLD, DEP.G.OLD - The concentrations and 


depositions for the previous update. 


Diz 





OO Niceas CH Sit, Veieometene= Lhe Minimum Significant 
feve! of corncentraticn of agent. 

Veet Ne VER LOCGhes) No. PERSON - The totad number of 
meee temporary entities ALARM, VEHICLE and PERSON created. 

N.SIDE, N.AGENT ~- The number of sides and agents 
modeled. 

CID.DOSE - The accumulated dosaqes at ¢ 


or 
w 


Last 
update. 

CLDCP - The CP catéqory previous =o the one the 
PERSCN is currently in, iz he changed during «he interval 
Moe {cCttezwise it is the current CP). 


ct 
O 
(n 
ct 
Oo 
4 
ib 
cy 
J 
(p 


FC. prefix variables - These are used 
Peebability cf periorming some action. They ere: 

pew. acl.CHC 

pee beElL. CECON 

errs. LECON 

PC. MASK 

Pee OPE 

Pee cCoKRLEAK 

PC.NAA 

mae. CHC 

PC.PF.LEAK 

FF.MAX - The protection factors associated with the 
full chemical pretective ensemble. 

SKIN - The skin area (square centimeters) associated 
with each bedy area. 

T.-CHEMCURR - This variable servés asa marker for 
the time at which the latest action performed by the PFRSON 
Was completed - used when scheduling sequences of actions. 

T.CURRENT - The current simulation time. 


Bio = The timews the last update. 


aye 





SereeveStbuee fact cetss if a vehicle is cpen or 


Seosed (cruttcned-up). 


4. Atzribute 
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WARNING - Identifies if tha ALARM will sound a4 
eeeneng (thus alerting PERSCNs around ict). 
Me nee | Von | tnemcU CC ent iilocatzon of the 


Peavey eee Ge Owns a CREW. 

Every PERSON may belong to a CREW. 
CREW is use POL she arys — 

Cc n 


Members 2a Wh ocne tac y 
than passengers). I= the spe 
snced, tke ttribute NOV 


feweecie number (it is zero if the PERSON is a 


Pp 
not in a vehicle), Pm aco. CREW b 
WERTCis(VEH.PTR(NUMBER)), the vehicle whose nen 
memoointed to by the fpolnter VEH.PTR, accessed by 

The CREW identification is used dire 
model to determine the effective leakage of a 
vehicle Pema yesoe Gifscerereg tay some vehicles for craw 
members rather than passengers), and it also can identify 
PeeoONS who will not dismount in the main combat situ n 
and who may be incapacitated or killed when a vehicle is 
hit. If a crew member should enter or leave a vehicle, the 
CP chang¢ can be accomplished through CHANGE.ORDER but the 
change in VEH.NO and bsing filed or removed from the set 
CREW must Fe accomplished outside of the chemicai agent 
effects mcdel. 
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Additional tributes may be desired when impis- 


menting. For example, vehicle locations will be needed, and 
aset cwnership identifying the placement of alarm devices 
may be useful. Thes= may be added depending upon the main 


combat simulaticn model used. 


E. MCDEL ROUTINES 


1. The Routine CHEM.CHECK 


The CHEM.CHECK routine perrorms the following tasks 
men Sach FERSON eon tke batt lerielda: 
1. Drives the mode] and calls all other routines. 
2. Updates the depesitions, certain global variables, and 
schedules crotection changes on ord¢r through the 


meus ine GPSDALTE. 

3. Determines che chemical situation faced by each person. 

4. Schedules automatic reactive measures (15 any) arte: 
artillery rcunds impact near 2 posictic 

5. Schedules a chemical detection, eat e 
Biacugigd Call co €h@2 routine DETECTION, based 
Eefcides2en. When a chemical naazarcd is detecte 
ul2s the appropriate reactive mea 
cverhead GOVeL, Geconcatinaci ng, 
EEOtLECtION) . 

See Updates the dosage zhroeugh a cali to the routine DCSE}. 

7. ASSicns times at which dosage thresholds are reached, 
and reactions (if any) to symptoms, through the routine 
BEoMGAS.EFFECTS. 


iD 


CHEM.CHECK is the master routine that performs th 


job cf the chemical casualty assessment. CHEM.CHECK i 


tA 


scheduled to be run every DELT seconds after «he initial use 
Or chemical weapons (DELT is the time interval delta t 
between checks - a user input, i-—2s Secommenced that DELT 
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Figure 3.3 ROuUcane CHEM.CHECK. 


26 


eee es ee 
Se EE PE ee ee reweemee 









NQ LOOP eee YES 


CONTAMINATED (3) 2 
=} MIN. G.CHEM 
NO 
<g> CONTAMINATED<1 
T.CONTAM + TL | 
, + 
d  ((MIN.G.CHEM/ 


, OEP.G.CURR) * 
DELT 


C NO 
(6) CHEMOET - 





uae 
a aS. 
YES NO 
ROPTR = 0 ROT IME+T, CURRENT 
CHEMSIT + 5 
veel 
LCoP 





J=1,ROPTR 







ROTIME «+ MIN 
Je Je! CROUNO(J.1), 
ROT IME ] 


CALL 
DETECTION 





YES Yes 


NO CHEMSIT + 1 
@ - 


ea AIR a tg eg a eee ae oe: a =k. ae i nun eS —_ —aaee 
[ = a a ae a ia MI gy ce ME  aese> —— re wend a memes GE a A a YS — a a el i el I ai, a OP yay I ce Sa weet 


— ow ee ae ee ee eee oe oo SL SS A AD iS NED <ai> ESEuniD 
ee cera se eS 


Figure 3.4 Recutine CHEN.CHECK, Continuation A. 
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Peess chan OF equal to 10 seconds in length). The rcvuzine 
Mea terated over all PERSONS still livirg on the battls- 
Mmwerd. All Events in the routine CHEM.CHEFCK, and routines 


iy 
iD 


@ 


mercca by it, are performed as di 
each cf these PERSONS. 
CHnmsceisen Degtes by cCailing the routine UPDATE, 


ected by =h ee] CasOr 


which initializes certain temporary variables, assigns the 
Mewesit.zcn cf chemical agent j at the location of the PERSON 
=o the arrays DEF.G.OLD, Dire owmCuRR, DEL AsO D- —and 
DEP.A.CURR, and checks to see if any charges in protection 
category or individual protection have been rdered during 

De 2G. OLDiy) 


Tepresents the deposition of agent j on the person at the 


the ¢revicus DELT seconds. The array value 


time cf the previous iteration. DEP.G.CURR(j) represents the 


Mj—eeenm: GSrositiconm of agent j cn the ground at th? person's 
eurcent MeGa = cn. at “he current upcactSs time, and 
DEP.A.OLD(j) and DEP.A.CURR (j) represent the dosage (accumu- 
Meeea concentraticn}) in the air {tat a height of 2 meters) at 
fas iccaticn at the last updat2 and tke present tine, 
Mmeeoeccively. The crrzent valued arrays héve their pointers 
Seemed aS attributes of the PERSON, SOua §5-COLrGd 2S Kepu of 


the mest recent deposition. 

The routine next initializes a temporary variable, 
MmeenerCURK, tc equal the time of the last CHEM.CHECK (ine 
meee L.CHEMCURR is used =o keep track of the time at which 
mmgeacc2 On Scheduled in the rcutine was completed - thus, it 
mepresents the current time for actions Se=feoemed by the 
fem 27dividual within «he routine CHEM.CHECK. 

The next acticns separate out several possible situ- 
ations that the PERSCN concerned might be involved in. The 
current situation for the individual, once determined, is 
Seored 1) +the variakle CHEMSIT. He may be stationary (no 
movement in the last DELT seconds), and no® directly 
attacked bEy a chemical agent (CHEMSIT 0). He may have been 
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directly attacked by a chemical agent defined 


iy 
i 
ry 
(ip 
}-" 
t(Q 


ss 


Stects Lfom an  inccming 


( a 


inside the ellipse of conventional 
Chemical round, and be stationary or moving (CHEMNSIT 1). Hes 
[eee be Moving in anazrea that has prior contamina“ion, 
defined as any area where there is agent cn “the greund but 
Meer <he air (CHEMSIT 2). Or he may be moving, in an area 
with chemical agent present in the air (a chemical age 
meoud), cut not in the area directly attacksda by the chen- 
ical round (CHEMSIT 3). These categories will determine the 
ecticns taken by an individual, and may change from itetfa- 
Moe co i~Ssration becaus2 of movement of the person, cf a 
chemical agent cloud, or because of a round landing near 
Beough tc be considered a direcz artack. If «he PERSON is 
Meeetmd, nis attribute T.OHC, the time ax which he assuned 
cvezhead ccver, 1S sét to zero because he cannot hav 
rary overhead cover while mceving (see the routine O 
Mee ne> Sxtplanation cf the significance of ovéerhse v 
Muumeeoc)}. iz the BERSON is in CHEMSIT 2, the calicula7ions 
Wili be handled separately by routine CkOSSING, otherwise 
[pene CHEM.CHECK ccnrtinues. 

The routine checks to see if «he PERSON has been 
contaminated at some previous tine. If he has not, and his 
Current deposition CEP.G.CURR is greater than a aininun 
significant level (represented by the global variakle 
mee G. CHEM), ther he will Fe marked as contaminated by 
assigning a value of 1 to the attribute CONTAMINATED and a 
me OL COontaminaticn T.CONTAM based on the ratio of the 
MIN-G.CHEM level to the current deposition level. 

If the individual has already detected the fact that 
he has keen attacked by (or 2xposed to the hazards of) a 
chemical agent, then the program moves down to the dose 
computaticn sequence TfOSE1. The reason for this is that all 
reactive measures caused by a chemical attack are scheduled 
G@eang he iteraticn of CoEM.CEECK during which the 


mm@rvadual noticed tke at*ack or hazard. 
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feaene nas Nee detecced the hazard, she rontins 
checks zc seé if he was in the immediate effects ellipse of 
Meyeccund during the last DELT seconds - if h# was, he might 
Memes as if it were a chemical attack. The time of impact of 
an reunds close enough to have affected thse PERSON 
concezned is stored in an array A.ROUND, pointed tc by the 
meer tbute RCUND. An additional attribute, RDPTR, gives the 
TJength cf «the reund queue. The array A.ROUND also has a 
foeery)6Cl At 6 Stating whether or not any of those close rounds 
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Meee d=tecteaq she event, With the time of detection, 
T.CHEMDET, adjusted eccozrdingly. This process is followed 
e€ that 


independently for each PERSON, so it is possinple 
another FERSON in tke same vehicle wili rot na 
the attack. This dces not matter, however ~ the ve 
losed so the protection enjoyed by any other PERSON in that 
vehicle is the same, and the DETECTION routine will schedule 
Meeeme cf detection cn the next iteration o 
mrecough preximit Ome Ne Te enon sew nOT nes) d 
further details, see aie touclne DETECTION 1 
section). After his detection status has been u 
Meecare will go *o the doSe ccmputation routine DOSE 
Tf the PERSCN wéS not in an overpressure systen, 


A 7 on : oa . « — mo he: “~*~ “ 
mem the routine checks ion coe eens Nast sis ocr Te Pe oe 
K 


Mepeeeng Wildl occur. Cne possibiiizty that the routine checks 
feme2s -f the MASK attribute, which determines i the ma 


m 
Mon or off, was just set to 1 (on) during the undat 
rouzxine. If it had been, then the mask will have been denned 


during this interval, so T.MASK, the time at which masking 


a 


Was ccmcletscd, may be inside the interval. In either case, 
Bie Variable T.CHEMCURR, is set equal to T.MASK. This means 
Meee any future acticn scheduled by the reutine (such as 
wemmeang the protective suit) will begin at time T.CHEMCURR, 
which will be after the mask was donned. 


The next question posed by the routine is whethsr or 


not this PERSON will react as if the und contained a 
persistent chemical agent. This ee Posie ee went |f lOm 
the ons posed befcre, which considered masking on the 


assumpticn that there is chemical agent present. Because of 
the significant drawkacks full chemical protection under 
Many circumstances, (heat stress, See dee cElre and /Or 
command guidance may or may not direct that any indirect 
fire attack ke treated as a potential persistent or semi- 


persistent agent attack; in other words, doctrine may or nay 
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Meeeeeairect donning tulil chemical protection immediately 
Meess any iundgirect fire attack. Az this point we are 
Gascussing pessible actions taken by a scldier after a round 
has impacted in his immediate vicinity, bkefore ne has anv 
Memce <tc Verify, thrcugh detector paper, alarms, or cther 
Meens, if any incoming rounds contained a chemicai agent. 
Gmeem@cdsi allows the user to set the probability that the 


PERSON will react to the attack by donning protective items 
Mea lcecady worn threcugh the global variable PC.MOPD. If 
PC.MNCEP = 1, the individual will don full protective géar; 
MewPC.MCEF = 0, then he will not. The user can make this a 
eeechas~i Eveticy ce ACCOUN« LOE snccomple ts Ssaction to 
Meer ane Cr training, individual suspicions, etc. doy setting 


mee plurccability pc.MOPP at some intsrmediéete vaius 


for wee) or ee, 1) fandom number ifs Less han 
FC.MOFE, then the pérson will have detected the presence of 
Smemecal agent in terms of his future actions - in cthe 


rc 
Pemeas, ne has assumed <=nat @ hazazrd is present and wiil 


Muemeesacccrdingly. Ihe time of detaction, T.CHEMDET, is set 


Paes tC his current time (T.CHEMCURR). The routine next 
calls fer the appropriate orotective measures based on this 
MemeeecciOn, which is accomplished by calling the routines OHC 


to seek overhead cover, DECON for decontamination, and MOPP 
2 


S are called 


memmeon fi) chemical protection. Lime Se es Otnen 
Meme eM. CEECK in that order, and actions are sch e 

directed by the routine's logic. The attributes referring + 
the time that a given action was compieted arée assi 

Bees, and T.CHEMCURR is updated to keep the action 
time sequence. The reader should examine the decumentation 
of these rcutines later in this section to see how these 
events ar 


ie 


accomplished. 

the PERSON had decided not to mask and/or treat 
the attack as a persistent aaqent attack (thereby dcnning 
meee Erctection), the routine DETECTION is called to see if 


MY 


th 





the PERSCN will detect the presence of a chemical agent Iron 
Pegs Cr from proximity to others who have detected (or 
spected and thus reacted 70) the chemical hazard. The 
Memeece ch routine wiil or will not scheduls a detection 
Meeeng tre period DELI according to its legic, the a 
mmemcon=zrtcl back to CEEM.CHECK. 
Meader eee. One hadseceurred during@ents DELT peric 


[men ail reections to that attack will be scheduled 


oO Ww Ps 


aes ote Cl 


Nn 


PereCTICN and other routines, Cia 2 eel ee Ta. 


O th *& 


cr 


CHEM.CHECK. This may require that events b2 scheduled 


O 
tt, 


meee at some future «ime - if it does, future iteraticns 


CHEM.CHECK will check for this by e@xaminin ene attribute 


Ui 


Maoch contain these times and acting accorcingly. 
n 


+ 


oo 
(D 


VERoVcn-S thaco Nagh< Nave cocurred i 


3 


i 


Meummeeoc Deig are scheduled, the routine 90St1 is calied. Thi 
ine calculates the total dose received through inhaia- 
meme and Skin absorertion during the oeriod DELT. This 
Memeo ne will check the attributes of che PERSON to sea if 
meee Changes in ovorotection o2ccurred duri ( 
Masking), and adjust accordingly. This dose received during 
Mee, tor each chemical agent, is added to the tctal 


Peeumulated as cf the last CHEM.CHECK, and stored in tne 
My 


heen COmputed, the reutin2e CHEMCAS.5& 
routine takes the accumulated dose and 
Sueeenac ACS€, impairment, BNGCavdeateatLon.,) : OL 
Mee Cccurred to that person during DELT. Iap 
defined as the point at which symptoms make 

apparent to the victim, so further reactive measures are 
scheduled if the impairment dose is reached during this DELT 
interval of time. The updating of the times at which these 
thresholds are reached, for each agent, allows this categor- 


izaticn tc be applied to other areas cf che medel {an 
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cbvicus exanple is remeving the PERSON from the appropriate 


ALIVE set when dsath cccurs). 


2. Zhe Routine YEDATE 
The UPDATE rcutine performs the following <asks: 
ieeeinmicializes certain global variables +0 the correct 
values fer the PERSON being examined, such as 
meee Gce OL), DEP. A-CLDRS CLD.DOSE, and OLDCP. 
Bee Gecs the current ground deposition and 


Berens, Lt she deposition is less than cha= enco 
n 


creviously, computes the current contamination level 
the PERSON, takirg into account weatherina. 
Meeecopdetes CHEMDET, the attribuc2? that gives tae detection 


status of the DPEEFSON. 
femesenegules changes in itndivieusl and coLlectiv 
fren (Cr, OHC, MASK, and PF.CHEMN) ordered py the nai 


comtat Sinulation. 


The UPDATE tcutine is designed to update zhe deposi- 
mon and chemical detection status of each individuai rcrior 


Mere CSCl sions and calls naa2 in whe routine CHEM.CHECK. 


ct 


a 
ieealscO allows the chemical protection category (individual 


em@emcollect:ve) to be changed external to the moduls, by 
mensional array CHANGE.ORDER, 


Mese pointer is stored in the attributes CHEM.CHANGE. 


changing vélues in the 1-dimen 

. he old accumulated dosag¢ values are s*ored 
Mmeecne array OLD.DOSE, and the old ground and air deposition 

ve n stcred in «ke global arrays DEP.G.OLD and 
MeeeA.OLLE, the deposition at the current location of the 
PERSON is set at the current concentration (at 2z=0 meters 
Beeeground and z=2 meters for air) within the grid drawn by 
NUSSE II. Under normal circumstances, the cutside deposition 
Soe ne individual (that is, the depositicn on tne exterior 
ame CClléective pretection, if any, and/or his individual 


66 





ee ee eee ee mcm errr me mm pr em 






Routine 
UPODATE 


T. CHEMCURRSTL 
f O.oOcP + cP 
ie the 
Jel, 


N. AGENT O€EP.G.OLD(J) OEP .A.OLD(U) 
OEP .A.CURR()) OEP .A.CURR(U) 


a, i ee Se en en ee ee eee ee 





OLO.DOSE(J) + 
AGA, CUMDOSE (J) 


CALL NUSSE IT 


ry 


max{ 
DEP.G.CURR(T), 
AG.OECAY(T} + 
DEP .G.OLD(J) 


I ces EO ee ED ee, «cee, ES ete, St oe OOD eet, i i EO ees Cee een UE ae Se aint SD woe, oe 


. <> 
YES 
as - «ha 7 Ce 


oe . ee Oe ee 
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Figure 3.7 Routine UPDATE. 
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CHANGE , 
ORDER( 1) 
* { ANDO 
MASK # | 


YES 







NO CALL MASKING 


ote KO Th ee SE ee ce ot ee Lage, 


- 


T.CHEMCURR + 
T. MASK 





ee ee ee dt 


















CHANCE. 
YES OROER(2) CHANGE ORDER 
> 9 AND # (1) « =] 
cP 
OLOCP + CP NO | | 
| 
CP « CHANGE. 
CROER(2) 
| 
| 
4 
T.CP { 
1. CHEMCURR 
CHANGE .ORDER | 
(2) = -1 
| 
| 
{ 
, p= 4 | 
OR CP « 
5? ! 
| 
YES | 
T.OHC + T.CP { 
T.OHC + 0 | 
CHANCE . 
ORDER(3) T.OHC - 
° T.CHEMCURR 


« js 
T ,QHC#03 
p 


CHANGE . 
ORDER(3) + ~-1 


Ea a —_— man aww = 


ai GE egies 


| 
| 
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Figure 3.8 Routine UPDATE, Continuation A. 
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CHANGE . 
OROER(I}) 2 2 
ANO # 
PFA. CHEM(T) 


Loop 
y= 4,10 


NEXT 7 NO 15 « 1-3 





YES 


ORAW 
T PF .9(3) 
FROM OT .PF 


TA.PF .CHEM(J) 
* T.PF DCJ) 
+ T.CHEMCURR 





ee ee 
PFA.CHEM( J) 

° CHANGE. 

ORDER(T) 






T ,CHEMCURR + 
TA PF .CHEM( J) 









ORAW PFA, U< 
LEAK(J) FROM YES PC .PF. YES PFA.LEAK 


O.PF LEAK Po LEAK (J) 7 (J) # 0 
NO 


pent Srigtees CALL MASKING eS 


HEM(3) P is 
NO 
< CHANGE. 
<> ORDER(I) > -1 
YES 









RE TURN 


Figure 3.9 Routine UPDATE, Continuation B. 
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chemical rpretective garments, ie 
Gurrent depcesiticn drawn from NUSS 
Pesei ble for the current NUSSE II 

previous value drawn at the Last 
Meeaerazting an area cf contaminat 
value for the individual, rather 
standing upen, Hie eeconcamuc to be 
which he was previously contaminate 
taminaticn). As a result, the mode 
position L=P.G.CURK(j) for the jt 
Bre curcent NUSSE II deposition (+ 


an attack when the agent is still s 


Meyel CEF.G.OLD(j), adjuszed for a 
mai mabe a tec .05 alicws ®or <= 
Memeitecring factors tc reduce the ag 


AG. DECAY represents the remaining d 
Sec hne depcsiticn present DELT se 
“his value will likely be very cl 
Beeur= in iess than 10 seconds), 
Meerusion of décay provided the an 
computer upen which the node! is 
precision. 

The Toutine updates th 
assigning it a value cf one if the 
Getection assignec (that is, he did 
Gnemical hazard) during the last i 
is used to determine if the indi 
(suspected) presence of a chemica 
WarTning nearby individuals. 

The last duty performed 


protective status changes ordered 


Since ths last time the routine 
routine UEDATE) was performed, 
mreNnG&E.ORDER, stcred in the attribu 
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any) is eaual to the 
He ale However, eee 
yvalus to bei 
update if the indi 
ton. - However, Bhs it 
than the terrain he is 
the amount of agent with 
demiagoetag@eced ter cdecen= 
1 sats cthe actual outside 
h agent at the maximum of 
n 


om a 
Bice elceoe “CON 2e-Sor 


— = er he 


ee ee a 


fu 
Q 
<° 
J 
iD ‘ 
rey) 
4 
cd 
i pu 


2 0 
Etlniee | Owes. cha ie 


Sac ea Uice CHEM. DET. by 
ici Seuatenac 2 =ine of 
detect the presence of a 

PesacsOl we (hls ace LI bute 

vidual has detected the 


Ponazeld £Or  “purcoses of 


by UPDATE is scheduling 
externaily to the nodule. 
CHEM.CHECK (and thus th 
some of the variables of 
te CHEM.CHANGE, may have 


a 


been given non-negative vaiues (the array is initialized at 
-1 for every value). The routine first checks to mak2 su 
that the crdered change has not besn previously inplen 
[eet had been, no changes ar2 necessary. If the first vari- 
moe, CHANGF.ORDER(1) was set at one, the individual was 
directed tc mask. As a result, the MASKING routine is 
called, the time of masking T.MASK is assigned a 
and T.CHEMCURR updated to alicw for scheduling of subsequent 
Mecrons in UFDATE (if any). 


Changes in Gomme cri vs. protec 71 0n category are 
considered next. These changes are assumed to be essean- 
emmy nistantansous icr simplicity %f caiculation. Tf «ths 
@eang>s Will require ary significant time (fcr exanpile, 


mea vertcic and walking <9 2 foxho 
=€ change should be screduled ee (4( ous exancic, 
hange from vehicle to in the o 

Sire fOr “Ne wwablking cto. che foxhole) an 
meom cCaing in the cpen te in the fo 
Baatage 1S tc Cp categeries 1, 2, 32 3, the overhead crerve 
Seer u-e¢ {(OHC) is adjusted 25 well. The overhead cover 
also be changed separétely (CHANGE.ORDER(3)=1). Th 
@eete if temporary prctection were ordered, ¢.g., ¢c 
Beeole with a poncho. 

Dunadiive Changes in the =ndividual pvrotecticn for 
any er all cf the seven body areas can be ordered. The new 

Guu HANGE. ORDER 


Meet Of protection is spe Boch ueen gene. eC! 
O 


SMeecriptsd variable, so changes ‘to protection levels less 
than the maximum can be¢ nade. This allows the commander to 
Change the individual chemical protactive level for all 
PERSCNS in a given unit by changing the appropriate values 
Within CHANGE. ORDER. 

After each action directed by CHANGE.ORDER is 


= 
performed, the array values are returned to -1. 
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3. Ihe Routine MASKING 
The routine MASKING performs the following tasks: 
1. Simulates donning of the protective mask. 
Ze Assigns the time that masking was complete to che 
meerabute T.MASK, updates =hea attribute MASK and the 


array velues PFA.CHEM(2) and TA. PF.CHEM(2). 
SB. Eezezmines whether or rot ths mask will ieak with 
mectect tO VYAPOLE: i= it does, determines the amecunt of 


leakage and stores the value in the attribute MASKLZAK. 


a 


4. Letezmines whether or not the mask will léak wit} 
Mmeeeec. CO Mguad. 22 it will, determines the amount of 
leakage and stcres the value in the erray value 
PFA.LEAK(2). 


The routine MASKIN 
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protective mask. It is called whenev 
for masking, regardless of the cause. 
Pee EONe Ne determines the Trme it 130 


Boeaon the mask by accessing the global vari 


4 


Weetene 2s a N.SIDE « 3 atray. The first dimension contains 
Meee number of the side (1.é¢6., he beoecem xtc which <he 
PeeoON 2S assigned tc): the second dimension contains the 


a 
Meer abut=on of masking times (diszribution type and zer 
9 


tTandom number is drawn fr 


ad 


me, Crl =wwc carameters). iD 
Meseribution and assigned to the temporary variable T.M. 
Mtemwattriktuce T.MASK, representing ta e 
donning process was ccmpleted, is sét at the current simula- 
fom time for the individual, T.CHEMCURR, pilus T.M.D, and 
the attribute MASK is s@t at one, 2Rdscating =het. 2 
protective mask is worn. 


Because the mask also 


od 


BOVaG=S PEST eECcLOn to bcedy 
meeae 2 from liquid chemical agent hazards, the value 
PFA.CHEM(2) is updated to show that added protection, and 
the time TA.PF.CHEM(2) is changed as well. 





Routine . 


MASKING 


DRAW T.M.0 
FROM OT .MASK 


T.MASK « 
T.M.0 + 
T. CHEMCURR 


HASK + } 





| PFA .CHEMC 2} 
ko) 





+ PR MAX 
[TAPE CHEN(2) + 
T.LMASK 
MASKLEAK YES Us OC, YES 
= 0? MSKLEAK 
NO 


DRAW 
MASKLEAK 
FROM 





NO PFA.LEAK(2) 
49 
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FROM O.PF LEAK 
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Figure 3.10 Routine MASKING. 
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Reece ningmcOo the Cailing routine, i+ nu 
determined whether or not the mask wiil leak due to improper 
donning, agent trapped under thse nask, pac Oshis a Ze nc, 
tears, ccembat damage, etc. If the mask had been *«agged as a 
leaker at scme earlier time (for example, this occur 
PERSON receives some deposition of the agent on his 
dons the mack without decontaminating his face), th 
gqgu2stion has been resolved and the routine continues. 
however, the possikility of the mask leaking has not yet 
Peen resolved, the probability chat this 
contained ina dqlobal variable PC.MSKLEAK. This is ccmpared 
Bema Uniicrcer (0, 1) number and if PC. MSKLEAK is greater than 
cr qual to that number, the mask will leak. The arournt of 


a ce excressead as the perce 


tc by accessing the N.S 
n 


mong cn] 'faraem nu 


Oo fF 
fa t- 
—” 
j 46 
‘Oo 


agents, Since it represents a 
agent-ladén air bypasse 
A Ssimilaz chéck is ma C 
Mae LeSpect to liquid hazards. Si ne l 
Geo Vapozss is likely to be from differ 
ssue¢ are handied separately. I Ss 
cuSsiy been «agged, the variable PC.PF.LEAK (2) is co 
@auniform (9,1) randcm number. If the mask will leak 
respect to liquids, the value of PFA.LEAK(2) is drawn 
fee dastribution D.PE.LEAK. 
AZfter these checks have been made, the routine 


returns to the calling progran. 
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Rouzine DETECTICN 
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The DETECTION routine pert 

1. Scheduies, fneougn a 3 
ToCHEMDET, detection of a chemical agen= hazard due to 
physical signs. 

2. Sckedules detection of a chemical agent hazard due to 
eacximaty tO 8a chem*cal alarm or another FEF 
has previously detected the hazard. 

3. Schedules injection of a nerve agent antidcte u 
Getection of tne hazard, if desired {this would bé a 
wrongful injection based upon derection, not symptoms 
of nerve agent foisoning). 

Mere detection occurs, calls £h2 routines CHC, CECON and 
MOF. 


The routine detection simulates the pro 
an individual may detect the presence of a chen 
through ochysical signs, such as smoke, vapor, or 
Beacticn to detector paper; PheouGde che Use Cr chemzcal 
emt alatms; and =hrough proximizy to other individuals who 
have etected such a hazard ~ hearing ‘their ala 
noticing their reactions (such as masking). The wo 
feom in this context means the creation of a mental a’ 
OF swspicicn of PVCu iGeas WSULE2Clen= <5 cause the 
ind-vidual to react as if there was a chemical agent 


present. 


[iewsCesbews CPegins by checking <0 see if «here is 
any chemical agent present in the ground or in the air at 


the PERSONS location. If there 1s not agent present, then 
it is assumed that detection due to physical signs will not 
cccur, and the routine moves down to the point where it 
begins +o check for alarms or perscns nearby. Li <Rere 2s 
agent present, ther; the array ODT.DETECT is accessed. 
MeePStECT 3S a4 X N.AGENT X5 X 2 X 3 array which is 
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Routine 
DETECTION 
LOOP 
Jel, 
N, AGENT DEP.A.CURR 
d)2 NO 
Tae. 





ORAW 
PT. CHENDET 
FROM 
OT .CETECT 





/ Us YES COMPUTE | 
PT,CHEMDET VALUE FOR 


> 4q 


| T.CREMDET 


















ALARM.OIST « 
eg ee 
+ 











COMPUTE 
CISTANCE TO 
PERSON OR ALARM 


DISTANCE 
< ALARM, 
DIST. MAX 






T. CHE MDE T 
¥ 0 OR 
WARNING = 


YES 


COMPUTE 
ALARM.DIST 


FPigure 3.11 Routine DETECTION. 
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Peqgure 3,42 
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ALARM DIST 









ALARH,. Yy COMPUTE 
DIST MAX = 1. CHEMOET 
= Sf lL 
YES 
NO 
— 7 a RETURN 
T.CHEMCURR + 
T.CHEMDET | 
YES 
cP = 3 
NO 
Masi 
K «= SOG. se is < 
as : E T CURRENT 
YES 


T,CHEMCURR + 
CALL MASKING T, MASK 


; J 


e 5 


CALL NAA 


Rcutine DETECTION, Continuation A. 
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CALL OKC 






CALL DECON 


magure 3.13 


nuation BEB. 


e 
a 
= 


Routine DETECTION, Cont 
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accessed according to the chemical SPeuscvOn Cres 


i 

(dimensicn ons), th¢ agent (dimension two), che collective 
gq O 
n 


Peo-ecticn category (dimension ’*hree), che mask beirg cn or 
See (dinension four), Soemeencoum ype Of di Suri bucsion and 
parameters (dimension five). The numbers in “the last 
Memensicn define a distribution of the probability that the 
individual will detect she presence of the chemical agent 
meeom given signs, urder the conditions specified in the 
other four dimensions, Wecheneamert Ne saRcerval DELI. As a 


Ss 
probability, th2 value must be a numper between zere and 
cne, so the BETA distribution is recommended as @ gensral 
Meese tribution which can be fit by the user. 
PianwiumWoscr Gramm trom the dastribution DT.DETECT is 
meeec to he temecrary variable »? F 
Nts “he erobability of de n 
n from the glimpse detecticn model discuss#d in S¢ction B 
@mumem2S Charter. As such, i* is compared tc a uniform (0,1) 
random number to determine 1£ detect 


MeOCccurSceG during the 
Meee PFIT ssconds. If PP.CHEMDEFT is greater th 
sign 


an or ¢anai 
mie ftandcr number, meCHEMDET G22 as 


Pemeguaticn 3.2: 


eee CHE MDET) * (1T.CURRENT - T.CHEMCURR) + T.CHEEMCURE 
(eqm 34,2) 


Lise Oormy la Simply 
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Mmeemretiected probakilicy times che remaz 
detection (DELT except when crossing afr 
contaminaticn) adeacemecOrchne beginning Of the inzérval of 
Beeection, I1.CHEMCURE. 

The above acticns are perfermed for each agent with 
Bmeregnuificant greund cr air concentration presen+. If more 
than one agent would have caused detection, T.CHEMDET is set 


meee he carliest time. 
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The next task performed by the DETECT roucine is to 
determine if the PERSON detacred the presence cf an agent 
based on a chemical ACcWeatarih oS by ROtacCing 4 prezson 
nearby whe has detected the agent. He is allowed 


Gear ary cther PERSON or ALARM within @ d:is* 
ALARM.DIST.MAX (a user-Supplied global variabie) me 
Meee pesicion {to Simplify mattsrs, his current positicn for 
mes check :s the pesition at thec 


u 
erdezx for a PERSON or ALARM tc warn him, it must have previ- 


= 
ay) 
< 
4? 
“J 
wv 
it 
j- 
cd 
‘D 
O 
th 


ously detected the chemical agent, I 
detection T.CHEMDET less than or equal to the end of the 


Meet ceraticn (but net equal to zero, Which indicates that 


No detection has occtrred). For PERSONS, this means that the 
me Vidual de=eezed “he ae eek AA ae re oreavigus 
Meee CHECK iteration, Vi9teh  Waeeve ie S emer Order of the 
mmenc= Of PERSONS updatéd during the current iteration 


P 

Mmmemuencing the results (that is, if he detects in this 
meee on, he cannot warn others until ¢t 
Meee i's chance cf detection is independent 
Meeaced befcre or after anc=hs gq 
tion). The ALARMS are upd 
feraeem chat sounded durin 
influence pecple nearby. 

If one Of more PERSONS or ALARMS nearby has derected 
a chemical aqent, than the distance in meters from his posi- 
Meme cO the position of the warning entity, ALARM.DIST, wili 
Bemeee=S than or equal to the distance ALARM.DIST.MAX, so ths 
PERSON being updated will have atime of detection assigned 
Bomnt® based on Equation 3.3: 


T.CHEMDET = Min (NE _ Q) (ow SS CHEMDaT, COALARM. DIST s/ 
meee Dtot es TAX) o% (ToCURRENT - T.CHEMCURR) + T.CHEMCURR 1] 
(2dn 2.3) 
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This formula represents the rati 


i C 
ALARM-.DIST.MAX times the detection interval, which is added 
a 


Memene Current simulation time. Tz the cndividusl havfene 
to detect the chemical ages moreseghe physical Signs aad 
Proximity, he is assigned the earlisr of th= two times as 


his detecticn attribute. 
Tf he failed to detect the presence of a chemical 
meeeec, control is passed back to CHEM.CHECK; otherwise, the 


ct 
Si 
Mm 
< 
9) 
t-4 
= 
iD 


Sarrent simulation time T.CHEMCURR, 1s assigned 
meee the PERSONS detection tine, T.CHEMDET. 

f the PERSON is inside a vehicle with overpressure 

Veneto Enews or Chee cadaCK eS before since i* 

that scldiers inside closed vehicles with 


“« % : ~ ~ -_ - a5 4 in = ~ 
Meiers stsulre Wiil not need £60 react +9 the castectlion event. 
© 


ie ew PPERSCN 25 not in a CP eqtel tc 7, then a 
check is madé to see if he is masked. If not, +he mask 
memtane i¢ called and T.CHEMNCURR is updated. A check is made 
to see if tha MASK attributes is equal to one because of 

ously 2 Scieane Ue D Ata ex 


masking Peneuulcud cre v2. 
Meme rCK); if SO, it iS integrated into ths current «vent 
sequence by updating T.CHEMCURR POeeee- | TeMASK Value 
previcusly assigned. 

The next check is mad? to sea 1f the PERS 
Megect a neézve agent antidote based on a panic reacticn <= 
meemaetection of the attack. Dectrine calls fo C 
Ocher nerve agent antidote (depending upon che court 
ke injected only after symptoms appear. However, if the user 
desires, he can caus¢ a certain percentage of the tr 
woOngfuily inject themselves with antidcts by setting a 
HeazZero value to the global variable PC.NAA. If a unifer 
(0,1) candcem number is less than or squal to PC.NAA, then 


the NAA reutine is called and injection will cccur. 
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Since the PERSON at this point will have dstecrad 
mae presence 9f 4a chemical agent during the iteration (since 
Meepes net yet exited the routine), Pac wDE DEC TON © sucine 
Mail schedule the appropriate reactive measures by calling 
Smeercutines OHC, DECON, and MOPP. Control is then pesse 


Baek to the calling routine. 


5. Tbe Routine CHC 


4 
el RS one 


The routine CHC perfcorms the following tasks: 
1. If the PERSON is net already under overhead ccver 
decides if the FERSON will se 
mea. cle Or bunker, creates t 


fail to assume cverhead c 


The routine CHC is designed to Simulate the seeking 


Memmereead.°Ch cl overhead cover as a reaction te the detection 
M@emet.ng a suspicion rather than certainty) cf the presence 
Gemma PelsSis<tent chemical agent attack. Doctrinally, if the 
Meee N Suspects that he 1S being directly attacked by a 
persistent chemical agent, he will seek cverhsad cover in 


meer rcrm cf vehicles, bunkers, Seca, OG te temoorary 
W O° 


overhead cover by covering himself , chemical 


Beozective cape, etc. 


The Foutine first checks to see if the perscn is 
Mmaer Overthcad ccever - T.OHC, the time that overhead cover 
was assumed, is not equal to zéro, and /eursn= collective 
MeeeecctiCh attribute CP is equal to 1, 2, or 23. If the 


PErson is not presently under overhead cover, the crcb- 


ability that he will seek overhead cover, PROB, is compared 





ee ee eee i. Ae i ll lg em ce Sli eee ie ee I ce eel ei @ “SD | 
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OLOCP + Cp DRAW T.OHC.D 
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Figure 3.14 Routine QOHC. 


G3 


to a random uniform (0, 1) number as befe 
argumen: passed *o it by the calling ro 

except when the OHC routine has been called by “he routine 
MeeON2, this variaktle will be equal to a global variable 
PC.OHC. PC.OHC is a user-Supplied giobal variable that sets 
the prebability that a PERSON whe has been dizrsctly attacked 
Sya chemical agent (CHEMSIT = 1) sof is receiving indirect 
fire and is assuming it is a chemical agent, Will assume 
that the <«hreat posed 1S a persistent agent and that in 


doing sc, will seek cverhead cover. 


When the OEC routine is callea by the DECCN2 
Meme .ne, the value of PROB wili be zqual tc 1, since déccn- 
Mmememastcn will only be performed under some tvoe of 


mea necad cover. 


Tf&f the PERSCN dces decide to seek overtnead ccver 
PPROR was greater than or equal to a uniform (9,1) randon 
Memeer), ne must eitker anter a vehicles, a bunker, or create 
semporary overhead cover. AS a Simplification, it is assumed 
Mee lat iys erctabilzty of chocsing tne cf these «+hree 
@meeeons Can be expressed in a Singles glicbel variebie fer all 
eee NS. In reality, this would depend on his missicn, the 
distances to vehicles and/or bunkers, whether or not these 
venicles cr bunkers were filled, Scere, Grd) these acticns 


e 
Smould be tied in with che cembat situation represented in 
Seeemain combat simulation. This détail might p 
added at a later date aS an enhancement to the present model 
(see Chapter 4). Users cencerned about this can s 
Beemearilities of the first two actions +o zero and force 
everycne to create temporary cover. 
PicmOeObapile- Les contained in PC.ACT.OHC, the 
meepmeX 2 array that contains the probability of going into 
Bee nicic (FC. ACT.OHC(SIDE, 1)) and the probability cf going 
meena bunker (PC.ACT.OHC(SIDE,2)) for each side. The prob- 


aot cf creating temporary overhead cover is one minus 
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the sum of the other two. These probabilities ar¢ comrared 
mera wUniferm (0,1) tandom number to determine the action 
that will be taken. The tine required +9 assume thet cover- 
Meac cover, given the action taken, is found from the N.SIDE 
Mees 3 artay DT.OHC. The first dimension gives the side of 
Bie PERSCN, the seccnd dimension is indexed by the three 
meercns, and the third dimension gives the distribution and 
Moe +c two parameters. The .-value drawn from ODT.OHC is 
assigned to ths tempcrary variable T.0HC.D, and T.cP, thes 
time that the new CP categery was assumed (when applicable) 
mee sOHC.D + T.CHEMCURR. In all cases the tine that *empo- 
trary overhead cover was created, PeOne, tS T.0HC.D vlus 
mecHeucursk. 


Pee ire Routsne MCED 


The MOPP routine performs the fcliowing tasks: 
2 


Meecnecks <he levels cf chemical protection stored in the 
aS ener about 97, and 


pec y PrA.CHEM, for body are 
1 


- = = ® 7 8 
evs 25 ie uc. oe, A pe eS Se aia 


afi 


Beeeif any of the levels of protection have associated 
times indicating that the dcnning of maximum chemical 
Bec ection iS scheduled (by other means, such as or 
era=c) bu= mot yet complered (~he tine that dcrning «he 
Bececec t1On CVSE area 1 Was completed, TA.PF.CHEM(i), is 
Sece= the Currert simulation time, T.CHEMCURR), «her 
moaes SCheduled donning is incorporated inte the current 
MOFP sequence by assigning T.CHEMCURR thse TA. PF.CHEM (i) 
value. 

3. For areas of the body where ths ievel of prctection 


meen Or Scheduled t0 be worn is a the maximum level 


tt 


ine dtaws the time 


ct 


Mev) chemical protection), the 


mereweuld take to don the iten m bose a Slt On 


cr Fh 
a fs 2 oO 
Y» OO FC 


e 
array ([T.PF, schedules the time =ecne Conn tng would 


aS 
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Figure 3.15 Rcutine MOPP. 
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Bemcemelete, TASPRSCHEM(1), updates the current time 
Beeechat PERSIOWM'S activities, T.CHEMCURR, and a¢signs 
the maximum PF level sO chs appropriate FPF.CHEM 
Beccibute. 

4. Determines if each item c 
Will leak: it it will, assigns a le 
e@enray PFA. LEAK. 


The MOPP routine is called whan the PERSON suspects 
that he has encountered a persistent chemical hazard, and 
meet increase his level of protecticn to th 
Bemcnem2cal protecticn specified for his side in the gickal 
Semeewero)} = EF. MAX (1) (2=1,-..-,7}.- The current 1 


Maem 105 each bedy area 1 through 7 is cont 


Mme aw er CHEM, whose pointer is stored in the azxribute 
Bemeneh. This level of protection may currently be wern 
fenat is, the time that level was assumed is in the rast) 
em scheduiec to be $Ocn iene Weir oONeis in che " gids= of 


° 
Smemtcal actions, and is, or shortly will be, donning i*ems 
Memenemical protection per crder, thus the time a h 
izem is on the PERSON, TA.PF.CHEM(i), is in the future 

If che PERSON is currently wearing an item of £uil 


Seem2cel protection (4. SPoeOr Secs Ve Mask, “whach wild 


war 


ore: 


=n 
protect. body area 2), then the routine checks to see if the 


donning cf this itam has beer completed or is scheduied to 
be completed at some time after the individuai's currens 
Simulaticn time, T.CHEMCURR. f£ the item has already been 


Semmeda, then =he routine will loop +o th 


@ 


next body area in 
numerical crder (which is also the logical donning order, by 
design). If the item is scheduled to be donned, then this 
Permeauling is worked into the current schedule by assigning 
T.CHEMCURR the time at which that scheduled action will be 
completed, before meving cn to the next body area. As a 


result, even if only part of the body was scheduled to be 
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Meercred DY PLevyicus orders, those scheduled times will be 


worked into the current scheduling Sequence, and the 
memeone Willi still schedule times for the remaining insuffi- 


ciently protected body areas. If all items of the btedy have 
Meemeeorctected, the routineswell return to the calling 
routine. Note that T.CHEMCURR has been updated in cases 


ct 


where the individual has been scheduied, but has not ye 
Sempletea, donning full protection. 

Fer each area cf the body which has not yet been 
meeemacd Tuli protection, the routine sntere the array DT.PF 


Moers >t «6thS ADDTOErIate distribution from which to draw 
re 


Me@emetoams it tock to don that particular item of protective 
Mhoening. OT PF is a 4-dimensional array, crdered by systen 
Megee ({VEH.SYS.TYPS), Cie nesen: ~¢ msg by Weabpcn tyoe 


(VEH.WEN. TYEE), dimension tw 
Seen three: and the distrib 


mre Tourth dimension. Usa 


dG 

Mien jcb ci the individual - 
wee 1onger to don full opr 
the cren, fcr example. 

Paweoneieem Of DEC2zocti ve Clothing has been denned at 
mes tine, ~eoeopOUtsneewWoell Check ¢9 see Zr Zhi 
geéar will leek due tc tears, ccmbat damage, impro 
Meer c, agent trepoed under *he clothing, etc. [It doe 
ByecOmMparing a uniferm (0, 1) Tandom number to «he prop- 
ability that a given item of full chemical protection over 
Memyearéa i Will leak, PFA.LEAK(i). If it wili, the amount 
cf leakage, expressed as a percentage of the depositicn on 
the ourside cf the garment, To Gran virom the distribution 
Deere LEAK, an WN.SIDE X 7 X 3 distribution (the number of 
Sides by the seven Ltody areas by the distribution tyre and 
tWO parameters), and assigned to the array PFA.LEAK, whcse 
pointer is stored in the attrinute PF.LEAK. 
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If the protective mask was donned (body area 2) 
Meee ton tC aSSigning values to TA. PF.CHEM(2), PFA.CHEM(2), 
and EFA.LEAK (2), Sle tsouc@mem will update «he valuss for 
T.MASK, MASK, and MASKLEAK in a similar manner ( 
discussicn, see the MASKING routine in this sectic 

After full chemical srotection has been assigned to 
all seven bedy areas, and the leakage ( 

h 


assessed, the MOPP reutine returns to % 


it 
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ad 


m 
Centame ia Gaon 
tocy iimeecen tame neat2oOn Wiil occur using 


mem parameter PC.IMM.LECON. 


ke. If decontamination does not occur, checks to see 
af any bedy area with less than the maximum level crt chen- 
mea perotection was contaminated. If so, s2tS a FFA.LEAK 
Meage tO account f0r agent trapped under the pretective 


garment. 

c. If decontamination does occur, schedules deconta- 
mmeae ton of the skin firs-, shone Glo nena second, 2hzough 
Beers tO routine DECCN2. The time required to decontaminate 
Mulzipile2 agents on the skin, if applicable, is added «+c the 
time required to deccntaminat? one agent using a muitiplier 
feeuLt. CECCN. 

Emeror delayed decontaminatior: 

a. Schedules decontamination ci eil body areas 

memeeugh calls to DECCNZ2. 
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Figure 3.16 Routine DECON. 
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Eiguce 3.17 Routine DECON, Continuation A. 
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Continuation B. 


Routine DECON, 
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Routine DECON, 


Figure 3.19 
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Figure 3.20 Routine DECON, Continuation D. 
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aA 


a6 OS Oe ae 


as —— > 
2 no ct SED eee) OE ny, i ee ee > ee ES Cel ees i a ee ee ee tn ee te ert ee) 


Ee Gce ches cite Sequited <£O remeéve items cf vrotéec- 


mye clothing before decontaminating by deubling the donning 


Meebete=mines if the rcrotectiv mask wili leak using the 
parameter PC.MSKLEAK. If it will, sets a value or the 
peace z cute MAS KLEAK. 

5. Calculates the total dose received during decontamination 
meee ach body aréa by calling the routine DECON2, then 
Summing across ali body areas to give the total desagé 


£ 
Meee es )«6iecCNntamination period 2xtends bzyond T.CURRENT, 


then the average dese that would be received during each 
B m 


feet e= Cd fEOM the cuxzrens time (T.CHEMCURR) until the 
Peeme decoOncaminaticn is comslete (T.D2CON} anc aesigns 
this average DELT dese +c the ay AGA.DECON.DOSE whose 
Mercer 1S Stored in the attribute AG. DECON. DOSE. 


Mire eBeON@TOUsIn]e Ls desicgjed <o similcete the decen- 


meomenaticn cf any areas of the bedy that are not covered by 
mame chemical protection at the time that the chemical agent 
is detected, Cicer decks Ot eae, DOdY Lh She event that 


GeecoOntamination is ferforned atthe time that symptcms 
become apparent. 

It is assumed shat there are three times when d 
Mamenaticn might be performed. The first is inne 


Meet tc donning full chemical protection after the detec 
Ss 


meem, Of a chemical hazard. Poses owanadsviEdcual suspects thas 
the hazard was posed by a persistent or semi-persistent 
chemical agent (vice a nonpersistent agent), and that seme 
agent may have jlanded on the body, he will decontaminate 
Be@ee areas not covered by full protection. This implicitly 


assumes that the person will decontaminate clothing as well 
a5 Skin nct covered by a chemical protective garmen+, prior 


to donning the garment. This assumption is justified by 


2D 





examining the alternatives presented to the individual : if 
he dens =he garment Wo -hout deconteminating EX 
meoemeang, =he effect will likely be worse than if he ¢@e! 
Gomming until decontaminaticn couli 52 accompiisked, sinc 
he would trap agent under the gérment and contaminate the 
inside of the prcetective garment. 


The second time that @ person might décontaminate is 


when he has detected the appearances of Symptoms. io? hoes 
meeean full chemical protection, these symotoms will oreb- 
ably induce hin to assume contamination anda Teact 
Meceedingliy, devending on the agent involved. Soe a oee yes 


S 
even if he is in full protection, the appearance of Syvmprtens 


may induce the removal of ENS 9 Peereccion, hasty 
Seeencaminazion, and renewal of tas protecticn. 

The decision nodé becween the two circumstances is 
eimemeattribute T.IMPAIR. If T.14PATR is aot ae BOW 2eae LOL 
she agen< concerned, then Symptoms Haye appeared; 


Thre third tite that decontamination may be required 
Memewnen CLlOSSiLNg an area Of contaminaticn without tfuil chsn- 


ecal protection. When 32 person discovers that he has been 
TaveErsing an arfa centaminated with a persistent chemical 


agent, he will decontaminate all exposed areas and don full 


Beoeecticn. The prckabilities are bypassed in this case 
mee 27 is assumed that decontamination will occur. 
The depositicn on the SCERSON is assumed to be the 


linearly interpolated value between his cld deposition 
MereG.OLL and his cutrent deposition DEP.G. CURR. Passe is 


found by calling the routine DEPOSITION with both the start 
and end times equal to the current Simulation «ime 
Pea ehCurRe. 


If the PERSCN hasS not shown sSymptcms, the prceb- 
ability of his assuming that the agent is persistent and 


that he is contaminated is expressed in che global variable 
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Pemermye. CXHCON. if he chooses not to decontaminate, ES aS 


(Qu 
ta 
rh 


Check is made to see if he was, in fact, contaminate 
he was, then the values in the array PPFA.LEAK (whos2 pointer 
Meesecored in the attribute PF.LEAK) are assigned positive 
values in all cases wher his current protection factor for 
Peay area i (PFA.CHEM(i)) PSeenOte ene Drem@eee: cr Witactor 
memomor2g © the maximum chemical protection (FF.NAX({i)), 
Betheczing “he fact that he will have agent “*zrapved under 
his pretective garments when he chooses zo don them. Tf he 
does chocse £090 decontaninate, than he wiiido sce fer all 


Mme CL the body not currently fully prorectid. 


The «xposed Skin 1s decontaminated first. This is 
meeomcrizsted by calling the routine DECON2. Ail areas that 


4 3 


ty 
t i 
jus 


wel exposed skin (PF = 


p> 
Lg 
oO 
qf 


to 
— 


(t 


4) 
PF.MAX) are decontarinacted next th 
mecoN 2. 


4 


Cigiea cable. - tlc 2Oucins 


Hemeeaci adsea mor Euliy protected, a time to bet! 
V 


decontaminate and dcn the appropriate protective item is 
M@@eem NEG baseag on the N.SIDE K N.AGENT & 7 X 3 €&2ray 
Poe eCON. tiemniescwommle nS. On cAdicates the side of the 
BemoON; the second dimension indicates the agent; the third, 
Mupeereea Of the body; and the fourth, the distribution type 


end Wp tc two parameters. The time to accomplish che dececn- 
tamination cf that body area and don the item of erctective 
Peg ning, T.DECON.D, is added +t9 T.CHEMCURR is computed 
mepougn a call to the routine DECON2. DECON2 serves asa 
Ssubrcutine tc actually compute the decontamination +imes and 
dosages received during «hat time for a2ach area of the bedy 
for all agents present on the skin. 

If she situation invelved delayed decorntaminaticn, 
then the sequence above is followed, except all body areas 
are decontaminated regardless of the leval of protecticn at 
the time decontamination is performed. The times to decon 
and dcr the protective garment are doubled to reflect the 


time to remcvé the old protective item and decontaminate it. 
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After each decontaminated aréa is covered, a laakage 
meecer, if any, must be determined. The prebability chat a 


*. 


Given protective item will leak due to inadequate decontami- 


fereon, improper donning, tears, combat damag atc ars 
Meerected in a glckal array PC.PF.LEAK. The variable 


PC.PF.LEAK(i) i ndom number +o 
determine if the pretective garment coverin 
Meek teak. If it 


Pena. LEAK (i), xpressed as & percentage of the depo 


PSepeeMmpared £© a) Uh==fOrm re 


o 
QQ . 
() 
a 
t 
< 
91) 
| 
£3) 
ey) 
' 


Will, then whe amount that 2+ will leak, 


S 
Bae extericr of the a. item, is drawn from a dis#ri- 
meeron deztermned by the 7 Kk 3 array OD.PF.LEAK. fT 


dimenesicn indicates the bedy are concerned; the seccnd 


1 


a 
Mmeecates the distrikuticn type and up to two patameters. 


Sees ease eOleocUSNGEhen. Tne signi ii- 
ean < meeecrenc etweer the two is that the MASKLEAK 
Me@emercuTs reflects the leakase of zgent jEcund in ‘the air 


Beeo the respiratory system, causing an inhaiation dose; +he 
Poee LEAK array values reflect the leakage of skin pretection 
OVer varicus areas of the body, causing an absernticn dose. 


Fecause the décontamination process is likely to 
eeerccn Cut cVer many izsraticns of CHEM.CHECK, and because 
the desag¢ received during the time that decontamin C 
Mumecccess is a function of the decontamination rate (the 
meeay DCR), the dosage received during the time cf deconta- 
BamteclOn 1S computed by calling tha routine DECONZ. The 
Geasoning ctehind this calculation and che process of 


determining the dose is found in Appendix A. 
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Ge the Routine CE 


Iz 
th 


Pre wrOowcine srCONZ PEZtLOrmMS the following tasks for 


each rody area: 


1. Determines how gfany agents azr= oresent on the skin and 
Smet king at the time of decontaminaticn. The routine 
@eews the time to Geconsaminawe the first agen 


jv ECON-D from the atray DT.BECON. If mul- 
ee= DLESent, 2c Will Eepeatedly multiply MUL 
* T.DECON.D. 


Pe computes the dosage received during decontamination for 


§ 


eech acent rresent. In the case of crossing a contéeni- 


mated area on foot where the PERSON remains standing 
O ° 


Deaocr ¢t @seetmerals hats ig4. che dose is comonted only 
over areas 5, 6, and 7 (these arse the oniv areas 
taMinated ~ see Sacticn B az the beginning 


assumed c 
Of this c 
Bee sochiéedules th 
wewiues to the array TA.PF.CHEN, whose pointers is stored 
Mee ls Pon CHES 


imi Cnnang “Gi eae ec lL ve gea 


ry 
m0 


ty 


ea the atiri 


The routine DECON2 is called from the rcutine CECON 


meme eacn area of tre body not fully protected, so the 
+> ¢ 


u 
Pepe cWlng explanation refers to each area separately. 
= 5 


Mean iats= GHeCKk | PerTLrOrmed by <2he Touweine  CECONZ is 
to ses if there are multiple agents causing contamination 


(or any - i+ is possible for a person to suspect contamina- 
tion where none is préesenzt). For the first agent, a time to 
both deccntaminate the body area concerned is determined 
Baeed On the N.SIDE xX N.AGENT X 7 X 3 array DT.DECON. fThe 
first dimension indicates the side of the PERSON; the 
second, the agent corcerned; the third dimension indexes the 
mmermor the body; and the fourth, th? distribution type and 
up =C two parameters. The time to accomplish the decontani- 
Beeson Of that body area, T.DECON.D, is added to T.CHEMCURR, 


mremcu-réent simulaticn time. 
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FLAG @ 0 


T.CHEMCURR + 


T,CHEMCURR + 
T.OECON.O 





BOOY ,AREA 
< § 













COMPUTE 
DOSE 2PASS(J) 


a ES el aia EE es De A ee Oe et ES ccs ie ee ce i cs ee om | ee re re ee ce Se, ie Ve am OE csi es ee, 





YES 


i a cay enn etc ane sits meena oueen-an PEs a  ~ S <  it G 


Pigure 3.21 Routine DECON2. 


100 


Routine 
SECON2 
N? YES 
T.OHC = 9 
YES NO 
CALL OHC 
GIVEN 1 | 
| Noaw | 
T.DECON.D 
FROM OT.DECON 
YES 


FLAG + 1 


YES CHEMSIT#=2 
ce 
DEF NUM=5 


OOSE2PASS 
(J) + 9 


| 
| 
| 
| 
| 
_ 


A ioe ne ste ete OD ay ape es OD eee SD lil Oe eet es OE ce St ee, ie ee OM a ey ee oes Oe ee ee ee ee ee eet, OP ce Oe ee ee ee 26k OOD ss) ee 





—_ eee gee: <a a Since etait SE nein AO cei A ees A RS A a aD AD a ORS cata SE AR OS eee GPRD ems oie eae As a ee OS og OS en a 


Figure 


DRAW 
T.OECON.D 
FROM OT .OECON 


DRAW T.PF.0 T, CHEMCURR + 
FROM DT .PF T.CHEMCURR + 
TOE CON.D 


TA.PF .CHEM( I) 
+ T,CHEMCURR 
+ T.PF 0 


T.CHEMCURR + 
TA.PF .CHEM(T) 


PFA, CHEM( J 
+ PF ,MAX(] 


) 
) 





RETURN 


a a ei a a a me a) pm 


S22 Routine DECON2, Continuation A. 
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emia qxtemte, CPPED _ ccaeiy ee 25 ane, ED ge, < emia TO eee, I a Fb ee, A oe ED ae De a OR oes CRD Gee OMe os ee ee SERS epg, SS ap a a 


os annie ERT cmpge SO Wn Sa eee eee = OE, ae 





a 
Situaticn where «he PER 
eeeae (CEENSIT n 
Meer LAMINATED = 0), an 


2 
meen was btegun ( DEFNUM = 5 ), then neo d 


th 

bh 
~~? 
om 


© 
Otherwise, the dosage accumulated during the dec 
of that kody area for each agent is ccmputed 
methcds cutlined in Appendix A. The marginal de 
body area provided as an argument to the Beue ih 
agent is stcred in a temporary variable DOSE2PASS, w 
passed between the rcutines 4s an argument. 


Pendecoteem iia One Was sad. recteqd {called by the 


Beuetne CECCN) but there was no contamination present {FLAG 
mmm 6deCcoOntaminaticn is stiil performec and T.CHEMNCURR is 
Me@e sd DY a Value T.DECON.D drawn Ercm the distributior 


fa. DECON. 


After a body area has been decontaminated it is 


@evered ty a chemical protective garment with 32 ofctection 
PectoOr valus equal tc PF.MAXK (in other words, full chemical 
prot¢eczion is assumed). TOmsiukides thas, “a Value T.PF.D 
mepeeccenting the time it takes to gon the standard item of 


a 
protective gear fer the body ar@2@a concerned :s dréwn from 
Mmemaas=ribution DT.Er (fer details on this array, see “he 
SemeeGl Cr the reutine MOPP in this ssction). 


T 
Mme => T.CHEMCURR to yield the time that the 

a 

rE 


was dcnned, Teneo ore ris (2) (2 = the body ar2a) and then 
MeenencCuRR 1s updated to this latest tine. e¢ level of 
Peo-cecticn for ¢ach item is changed to the level of full 


protection PF.MAX, as each item is donned. 


9. The Routine LCEPOSITIO 


= Ee oe ee 


= 


The DEPOSITICN routine accomplishes the follecwing 


tasks: 





— se Se ee ee eee ee —= ee ae «eee eee ee ee ee et ees ee a 


Routine 


DEPOSITION 


T,START = 
TL 
NO YES 


COMPUTE 


OEP.OLO(3), 
DEP.O.0(2) 














7 enteenr 
; YES 
’ ie 
COMPUTE DED CUR(I) = 
OEP.CUR(I), OEP .G.CUaR 
OEP.cUR(2) DEP.CUR(2) + 
DEP. A, CURR 
OLOCP © } YES COMPUTE 
OR OLDCD INDICES OF 
= 2 SW.NSC.FILTER 
NO 
COMPUTE YES COMPUTE 
DEP(1), OLOCP = 3 OEP (1), 
DEP (2) DEP(2) 
NO 


OLOCP + CP 


OLOCP + CP 


EE cee SE ae SS cate SS A ED SES ee ee SE eS EE RS ae AD tie SS tee SMCS A SOD ETS SEED edt acini © uimmdD GEN igen TORE aeencne <uniew’s et en <r a I icin, SIS Sn See = =< 
ye es 


RETURN 


--- 


Begures 2.23 Routine DEPOSITION. 
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egy, EE crete; AED yg lt ig) ie, Se eel, PO Boe, Seeks oe coed 


A eas a emraemin a ea en a ee SER OR cet “OE ete SS ee OD cee eee i ee ey a ee eet oa ee PY eee, ae a a ee eee 


ee a ee ee oe ee Om re eee eee oe ae SSS. a a a 
an Pe ee ee ee 








—— LAS A A AS AS AS SS AS Sl > ED GENER ielley-cuREneeES 
a 


fd 


COMPUTE DEP(1), 


OLOCP = 4 


NO F.GHC = 9 
NO 


COMPUTE DEP(1), COMPUTE DEP(1), 
OEP (2) USING OEP(2) USING 
Ist 01M end OIM. 


: es ~ 






COmPUTe FeP(l), 
DEP(2) USING 
AYERAGE OF 


DEP (2) USING 
3rd OIM,. 
OEP.OLD AND 
HFO. CtyR 


| 
| 
| 


ie Os at ay, tlh 
— ae ing SS ot eg SS a oe A A LT ES a ao OS iS I An ae EE cain NT iets ES ith OP ere. een ony “ED = i Pe oe. 
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Figure 3.24 


Reutine DEPOSITION, Continuation A. 
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Mere computes the grecund and air dosage at the given 
location of interest at any intermediate time within 
Bett using a linear ap croxinaticna. 

2. It adjusts the deposition racsived on the ground at the 
EERSCN's locaticn to the dosage received cn the cuter 
layer cf the PERSON's clothing or skin based on th 
Bovlective Protection cCcacegory, and the presence of 


cverkead cover. 


The DEPOSITICN routine may b2 called by «he DOSE2 
meer ne with arguments providing the start time T.START, and 


Pienending time, T.END, which provids the intervai cf time 


iD 
pee 
3 
ove 
iD 
th 
t+ 
if 
if) 
t 


Sye= Which the depecsition must be comput 


Peeewon =he teutine dces is =c distinguish between the cases 


Mmemeer cen <COMS Up With an approximats ground décositicn a- 
an intermediate cime ketween TL and T.CURRENT if necessary. 
Mme previcus depcsiticn (time TL) Be cne PERSONS DE=V2 Os 


Memeo lOn, Caiculated the last time CHEM.CHECK was called, is 


< 


Meepeed in the array CEP.G.OLD for each agent. The curzen 
d2positicn at tha PERSON's location (ace toneer CURRENT )O “a 


‘Nn 


@ 


Meerecd in the array DEP.G.CURR. A Simple straignt iin. 
M@eereclaticn is used to e¢stimate she deposition at an 
intermediate value. This intermediate value is an aprroxina- 
tion cver time cr bcth time and space it the PERSON moved 
during DELI. The formulas used are given below for an agent 
J: 


ier onhae ng the scazrting deposation and conc2ntratio 
maen the starting time argument (T.START) is not the 


eeereang <ige of the iteration (TL): 


DEP.CID(1) = (DEP.G.CURR(J) - DEP.G.OLD(J)) * ( (T.START. - 
TL) / DELT ) + CEP.G.OLD(J) (eqn 3.4) 


DEP.OLD(2) = (DEP.A.CURR(J) - DEP.A.OLD(J)) * ( (@.START - 
TL) / DELT ) + DED. A-OLD(J) | (eqn 3.5) 
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Meeridding the final deposition and concentration when <=h2 
Bmaie came argument {T.END) is not the ending tine of 


moe 2teration (T.CURRENT): 


DEP.CUR(1) = { (DEP.G.CURR({J) - DEP.OLD(1)) * ( (T.END - 
T.SIART) / (T CURRENT - T.START) } + DEP.OLD(1} 


MeeecUR(2) = { (DED.A.CURR (J) - DEP.OLD (Zz) ) Fo ALS END = 
meoraARt) / (T.CURRENT = T.START) } + DEP.OLD (2) 


The depositicn ased to compute the desage is singly 
the average of the depositions for the interva G 

meme arguments to the routine, as adjusted by the coliéctive 
Peece ction category (CP). 

PicerOualmie ieucks Checks the col 
Saeegory of the person by checking the gl 
Meeer. tf the CP categor a 
DELT, the old CP vaiue is 
femechn coutine will be called twice by DOSE2, 


Vo smenangei a7 
Stored ies ats Yala 
it Ss 
meemea change in CP category. As a cesult, during <he first 
mame ty CCSE2, when the routine is calculating the dese from 
ene las= update time TL to the tim]= the CDP category was 
managed, it will use the criginal CP category (OLDCP) to 
dstéermire the appropriate depcesition adjustment required. It 
Will set the vaiue of OLDCP <0 the néwer CP values after 
GeeeGg this, so that the next time DEPOSITION is called hy 
DOSE2, «he newer CP value will be used. If the CP value haa 
Meemcnanged during DELT, the UPDATE routine, called before 
DEPOSITICN, will have set the value of OLDCP to the current 
Mreevaluc, contained in the PERSON's CP attribute. 
If the OLDCE value is on= or two, the PERSON is 
inside a vehicle. The adjustment factors for vehicles are 


contained ina six~dimensional array SW.NBC.FILTER, which is 
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dimensioned number of system types by number of wearen “tyr 

by 2 categories cf PERSON (crew or passenger) by 3 catego 
ries of vehicles (closed with overoressure, closed withou* 
Pep Lessure, and open) by 2 agent states (vapor/aeroscl or 
liquid) by the number of agents. The value contained in 
the array indicates the percentage of the cutsids dosage of 
agent that will vcenetrate into the vehicle. This value is 
multiplied ky <=he average dosage over the interval cf 


interest £0 yield wie med Ses. > On us2a ot des age 


(A 


Bauculaticons. 
[arn OfDCP 91S Snnkec ,@mane “Person iS “@n 2 bunker. 
VewvEPenems 25 used oO Caicumate the tedu 
n 


S 
1 afrorded py the tunker. The global 


depositi1 & ne 
Memmemeers.cned N.AGENT X 3 X¥ 2, with the Ccifferan = aqent 
Meee, 3 Categories cf protection (buaker, CP = 3; ‘foxhole 
mem= 4, wath no cverkead cover; and in the open CP = 5, with 
overhead ccver) and 2agent states (vaper/faercsol and 
Meqguid). The value again represents the percent of the unad- 
Meeeeo Ssltcund Seco here eee ee eee —hs collece-7-4 
meeosCct10n. 

ie-eene OLDGP ss Tour (foxhols), eockheck -isSymad= utG 


determine if the foxhole has temporary overhead cover (T.CHC 
not equal tc zero, indicating the overhead cover has been 
assumed). If it has, it is assumed to provide the same 
degree or chemical pretection as a bunker, and +h2 dcse is 
memouted accordingly. If not, a differsnt value from DEP. RED 
is multiplied by the average ground deposition to give che 
MeoOsit~icrn cn the PERSSON. 


ct 


imei OLPePe2cenoc One, “two, “three; or four, i 


must be five (or in error), which indicates that the PERSO 


14 
" 
- 
eo] 
4 


open. A check is made to see if temporary overhead 
Meyer has been assumed (T.OHC not equal to zero). If it has, 
the third index in the seccend dimension of DEP.RED is used 


to find the amount of agent that has penetrated under the 


1.09) 





cover. If no cover has been assumed, no adjustmen+ is made 
Memtne déepcsiticn ~ «he deposition on the grcund at tke 
PERSCN's location is assumed to be the same as tnat found on 
#he PERSCN, and the average of the old and current 


depositions is used to find the dosage received. 
In cach case, the OLDCP value is assigned the new CP 
Value after the deposition has been calculated, and ccntrol 


Meenrns to the calling routine. 


Moe The Routine DOSE 


= a SS Sa oe as = 


The routine COSE1 accomplishes the followin 


It determines if «there 


+he EFERSON!s location, 


is any chemical agent 


either on G=Ecun ¢ 


fu 
bo 
t{ 
j-4 
rt 
19 
EF 
2 
ip 


© 
3 
ct 
(1) 
fs 
° 


C} 


a | 
ct 
a 
WD 


e s 
es +k = = 


4 


E 


W 


The initia 


rcutine ir cases 
Saemical hazard or 
BeCURRENT. If he 
Mezard, he routine 
hezeard. 

The routine 
was being performed 
has net yet beenc 
interval has been 
dose to 
mee DECCN.DCSE, 
AG. DECON.DOSE (see 
the 


update accumu 


re accumulated during DELT 


whose 


© i 
te 
ct 
jo. 
in 


check provides a 
she 


GOR tamineted as 


fh 
() 


<> 
‘Q 


b 
» 
6 


fee 
i 
fu 
J 
tf 
T)) 
fv 
tt 


here ind yaa 


@} 

& 

4 

4 

(v 

i 

ct 

po. 

eS 
O79 


= 


{Qu 
\-- 
cr 
a oO 
ir WwW 


ny) 


either 
he 


is facing 


4 
iw 
‘J 


D 


fs 


nust 


o 
= 
Os? 


ih 
i4 
ct 


compute a 


27S. checks. ¢ MiEedeconecan=nat son 
he DELT 


iG 


in Cf Latcicec., anc 
the 


—~ ~ 
the 


ompleted. the dose for 


Cempuesa by the DECON rouczine, and 


tsuoerered in the ersay 
at 


#347 
‘ue che be 


® 
_—- = = 
Le ae ate 


awill 


~*~ 
4a 


Polmtene45 Stored =n. the bute 
EQUtine DECON). The DOSE1 


lated by the 


ao 


dose adding amcunt 12 
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Routine 
DOSE} 


CONTAM + 0 













tooP 
Tue 2, 
AGENT 
Nee OEP.G.CURR ves CONTAW = 1] 
z 
MIN. G. CHEM 
i NO 
2 
MINA, CHEM 
NO 
NO 
~ LAST 1? 
YYES 
YES 
CONTAM «= 0 RE TURN 
INO 
T.DECON > Jes LOOP 
JT. CURRENT 
AGA. CUMDOSE (J) 
NO AGA.CUMDOSE (J) 
+ AGA 


DECON, DOSE (J 


TINT + 0 





T.OLD + TL 


YES 


@ a. 


ee ae mcm cai ee ee SR gp ies OE ee ea a ie SR Re ee ee ees 


[ 
| 
| 


ne ee 2 ee ee a ee ee ee ee eee ee ee ee eee) i cp meee ee 


Figure 3.25 Routine DOSE1. 
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ie ey, mult cats GED eee “Ee Loni SED eee 





oe . 


YES 
» T,0L0 + 1.DECO 


vo 


TL < YES 
T.MASK < a TL INT © T.MASK 
T. CURRENT 








NO 





Loop 
q = i, 
T,OLD < 
TA.PF CHEM TSINT # 0 GIVEN T.OLD. 
(3} < TINT 
NO 
NO 
TLINT « T.CLD + TCIN? 
TA.PF.CHEM(I) 
NO 
YES 
YES CALL DOSE2 
GIVEN T.OL0. 
TINT 
NO 
CALL DOSE2 CALL DOSE2 
GIVEN T.OLD, GIVEN T.INT. 
T. CURRENT T. CURRENT 





{ 
| 
{ 
{ 
i 
| 
{ 
| 
{ 
{ 
| 
YES YES CALL 90SE? \ 
| 
| 
{ 
| 
| 
| 
{ 
{ 
{ 
| 
| 
{ 
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| 


RE TURN 


Figure 3.26 Routine DOSE1, Continuation A. 


110 





Same GECCN.CCSE to the value GOmecadnea “Lh the array 
AGA.CUMDCSE for each agent. Control is then returned «te the 


calling program. 
Coed) dyno en 


iD 


If decontamination had been co 
n 


last DELT seconds, the routine will compute tne dose since 
Seeontamination was cempleted, by setting the beginning of 
Reece rtval over which the dose is to be computed, 7T.OLD, 


b 

Memche cize decontamination was completed, T.DECON. 
fhe program next checks to seé if 

@eeary individual items occurred during the DELT on 

mmterest. if masking or donning an it:3 le 

Meeng the DPELT pericd, dosage calculat 

Meee Cld jlévei of frotecticon uatil the he 

comple+slv assumed, then at the new lever c 

examcle, if the mask nad be 

Beccicute T.MASK wa ive seconds af 


if 
interval, then the routine would compute <zhe do 


Wm 
) 
ft 
(2 
pea 
4 
(Pp 
¢4 a» 
ss 
f2 
r} 
{4 
cep 
Q 
53 A WwW Key a ag 
ta 
t~ 
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f2 
62 
ct 
ar 
a}? 


r five seconds, and with 4 
a ) seconds. Ps ee ne Se. 0° 0 
Bemetetion during that tine, Ei A kee ce > 

met, ...,/) completicn value would be assigned ¢ 
meoy variable T.INT, which is used as 4n argu 


MOGE2 routine. Cheeks Ate Tage ©oO Secs Tf + 


‘p 
Qu 
O « 
" 
m 
iQ 
m 
-- 
fn 
O 
O 
&3 
SG < 
& 
ct 
(WD 
OQ 


Meeurrced during DELT; if they hava, th 
Over each intérval separately. 
iecmeoWerne Nexc Calls “he DOSE2 Zoeutine, which 


Seeeuaily computes tke dosage received during appropriat 


A 


interval and assigns <the cumulative dose to the array 


AGA.CUMDCSE for cach agent. Beth inhalation and percutanecus 
dosages are considered, and converted to an equivalent 


intravencus (IV) dose. 


at 





Tre DOSE2 rceutine accomplishes the following task: 


Mmecomputes the adoss veceived during the interval cassed <7 
Marcon the routine DOSET under each of the tclicwing 
mecumstances: 


1. No action was taken during th given interval tha+ 
v 


iD 
0) 
ct 
}4 


Would have affected the FERSON's chemical opret 
eceacUlS, OF 

2. The PERSON changed his collective protection status 
@ueing DELT. 


The routine first checks to se 
Beowection categor (CL Chareed during the iaterv 
Memeo 86 s (1. START to T.eND) Saem, =e Seiyeeene  —DOSe#1. ij(oTh= 


M—=formTrCN TOlctine if called for tha interval T.STRRT to 
é 


Meer {~ne time that the collective protection category was 

changed), then the dosage is computed, «he DEPOSITION 

Bee ine is called again and the tamaining dosage cemputéd. 
O 2G 


Baanges 25 the 
({z~he time overhead ccver was assu 
are handled in an identical manner. 
Peeeneremehiad bDeenygme Changes in 
m@isang the interval, the SUR Peo Lr reON Old 3 


one 
Meme enzirce interval T.START +o T.END and «ke dosa 


DEGrSCeCe200 Stic 


u 
ms weal leq tor 
af 


<a 


= 


ve} 


computed at cne time. 
The DEPOSITICN routines returns the e 


rh 
rh, 
D 
Q 
a | 
\I- 
<j 
‘D 
fr 
re) 
Ty 
O 
n 
} 
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meee cr the outer layer of the clothing or protection (if 
any) over the body. The amount of liquid acént reac 


Skin is this deposition value multiplied by the protection 


Meeeor Of the item of clothing, 2tc. between the skin and 
that layer of d¢posited agent. MieMOGOecee on “(factor for 
meee Skin is, of course, Cm 100 (amor che agent is 


transmitted to the skin). 
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Routine 
OOSE2 
LooP 
J-« i, 
N.AGEN 









CALL 
DEPOSITION 


T.START < YES 
P< GIVEN 
T.START, T.CP 


T.END 


NO 
COMPUTE DOSE 


FROM T.START 
TO T.CP 








CALL 
DEPOSITION ves / 1. START < 
GIVEN TlOHC < 
T.START, + ENO 
CALL 
ve Seaiat a 
COMPUTE DOSE 
FRCH 1.START 
TO TLOHC 
CALL_DEPOSITION COMPUTE DOSE 
GIVEN T.START, FROM T.CP TO 
TLEND T,ENO 





CALL 
DEPOSITION 
Suet T.CHC, 
B 


CCMPUTE DOSE 


FROM T.START 
TO TEND 


COMPUTE DOSE 
FROM T.OHC 
TO T.END 





YES 


RETURN 
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EIgure 3.27 Recutine DOSE2. 


113 


a on =o - os | 





fepeesasiwe. zee Ventele (CP = 1) is «the o 
Mec Will reduces the amount of vaport/aeroscl thax reaches 
the immediate vicinity of the PERSON, so no adijus 
Mammrerto tre airbcrne concentration of agent i, Sound in the 
mea y DEF.A.CURR (i). The percutaneous nazard 2ss 
airborne aerosol or vapor agents is assumed neg 
the only hazard posed by the agent is «he on 
Meaez@acc. This can be reduced oniy by the protective mask, sc 
Mmeeye che arctributes MASK (indicating if tha mask is cn or 
££) and MASKLEAK (indicating if «he mask leaks) will affect 
the inhalaticn dosage received by the individual. 

The actual calculation of the desage recsived duting 


ene interval is explained in Appendix A. 


ig. Is Heutene CHENCADS.ESEREEZS 
The Ch sme o.br Ele 1S Bouche accomplishes “he 


MecagUla=~es ihe injection of the nerve agenz antidote 
when svmptems cf possible chemica aGemes PeascienG 
appear, when frre 


sented with an actual nerve agent 
hazard, and when detection of any chemical agent hazard 
eecurs. 

2. Determines if the impairmenc dose threshold of the 
FERSCN has been passed for each of the chemical agents, 
and assigns che time thax the tnreshold has béeén 
reached to the array TA.AG.INCAP, whose pointer i 
stored in the attribute T.AG.INCAP. 

Mec alis the routine SYMPTOM.DETECT «the fir 


an impéirment dose threshold is passed. 


7) 


* hax 


f" 


2 


iD 


4. Determines if the incapacitration dose threshold of the 
FERSCN has been passed for ¢ach of the chemical agents, 
and assigns the time that the chreshela has. been 
reached to the array TA.AG.INCAP. 
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Figure 3.28 
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Routine 


CHEMCAS., 
EFFECTS 










FLAG! + 0 


FLAG2 + 0 









= mee ee eee eee ee ee oe ee Oe ee eee ee eee 


T.NAA = 9 


aoe LAGI+ 


nes 


DETECT 


EEE > EEGs ES EE a Ee ee ne oe ee ee ee ee 


1715 


NO 


AGA. CUMDOSE 
2 
AGA, IMPAIR(J) 


YES 


FLAG2e) 
oa i 


COMPUTE 
TA. IMPAIR( J) 





T.CHEMCURR + 
TA, IMPAIR( J) 


AGENT. 
TYPE = } 
WYES 


CALL NAA 


RETURN 


Routine CHEMCAS.EFFECTS. 
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FLAG2*0 
AGA.CUMDOSE \ YES 
(3) 2 FLAG2*1 : 
AGA. INCAP(J) 
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| COMPUTE 


TA. INCAP 


LOOP 
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¥ 
NO 
LOOP 
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Thames 
N. AGENT 
AGA. CUMDOSE YES NO 
{3) 2 
AGA.LETH( JO) 
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MIN I btUM 
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N 
LAST J? 
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Figure 3.29 Routine CHEMCAS.EFFECTS, Continuation A. 
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5. Letermines if the lethal dose threshold has been passeG 
Remmanyescaqene. Lz at) haS, aSSignS atins of death 


misewvgh the attributes T.LETH. 


The CHEMCAS. EFFECTS routine is designed tc tra 


n n 
mariitbats on Of 2CSage Into physical effects, that is, 
O h 


wae a 

Esaching a level of impairment, incapacitation or death. ft 

Sco handles the Simulation of the possible injection of a 
Vv 


Meeve agent antidote by the soldier by calling the reutine 


Phemroie-ne begins bY checking to see if ihe imcair- 
menzc dose threshold, found in th? array AGA.IMPAIR whese 
Memnesr is stered inthe attribute AG.IMPAIR, has been 
ached fer any chemical agent. When an lamvaitment dose 
jhe array TA.IMPAIR, whose pcint 
beste T.LTMSFAIR. thas tins 2S -Co 

SB 


meeetrcOlaticn shewn in equation 3.9. The dose at the and of 

feeelaS= iteration is contained in the array cCLD.DCS®, a 

Mime l Variable updated in the routine UFDATS fs2 6h 

Pex sON. 

ere PALS (J) aan (AGH. IMPAIR (J) - OLD.DOSE(J)) 7. 
(AGA.CUMDOSE(J) - OLD. DOSE(J)) J] + TL (eqn. 2.9) 


aircment dcse had no= peen 


an 
Mmaed carlter, the the routine SYMETOM.DETECT is called to 
0 n 


j- 
=} 
‘Ss 


pairment (causing the appearance 
Of Ssymptcms) will result in the scheduling of a detection 
(if a chenical hazard has not already been detected). If two 
Or mere agents cause impairment during the same DELT 
interval, che one with the highest aumber is arbitrarily 
Meee O Cail SYMPTOM .DETECT. The temporary variables FLAG1 
and FLAG2 are used to keep track of how many times an 
impairment dese has been reached, and what agent caused the 


impairment. 


ley, 





iemene a@eentuscalsi ng the incapacitation is a 
agent, =hen injection of an antidots will be performed. This 
a5 accomplished by calling the routine NAA. The pessihilic: 
Memewrondful injecticn is again considered. T£ the nerve 
agent antidete has nct previously been administered, th 


en 
when Symptoms of a chemical agent appear, it is possible 


Mme the soldier, as a result of poor training or panic, may 
inject himself with the nerve agent antzidete. as 6 Os. On = 


Mmebey Of this is ccntained in the glebal variabi 

which is dimersioned as a vector of Ssizé@ eacual to the nunber 

Of Sides. Users whe wish to @iiminate this cption may simply 

Mesevdsanple “Squal to Zero, iff injection will cccur, 
5 


OF 1s randcn number 


U 

[PommsOue ne qex. BGhecks tO Sse 25 he dese has 
Meached the level of incapacitation fo 

Meee a time of incafacitation from th 


a 
through the array TA.AG.INCAP(i) for ea 
Do 


Mees. 3.9 Stbstatuting INCAD for IM aya ee 
Memee= AG Maintained for future sessible discrimination 
Metween ditrerent agent effects in multiple agent scenarios 
Mmeeene Main model, instead of uSing the first time of 
Mieepecitation as a single attribute. 

Zi the incapacitaticn dose has been reached fcr cne 
MememorS agents, the routine checks =o see if the lethal 
threshold has been teached. If it has, a time of death, 
Meepth is assiqned as an attribute of the PERS in the same 
Manner as above. Uniike the case with impairment or incapa- 


Stcoation, the FERSCN can b2 kiiled only once; futurs 
Meeeeat2Ons of CHEM.CHECK should not include lethalities. 
This routine dces not translate the event of impair- 
Meme tncapacitation, or death into combat affects; this 
Should tre done in the main simulation using the times 
attributed to each PERSON. The ability of the PERSON should 





te degraded appropriately for the agent and level of sffect, 


Starting at the time a lievel of effect is reached. Chatter 4 
discusses this matter in nore detail. 
13. The Routine SYMPTOM. DETECT 
The FOUL sme Svurrowe ver ecT accomplishes the 


7) 


following task 
P 


fe Lf «he ERSON has not yet detected the presence cfa 
chemical hazard, zthe routine schedules a detecticn at 
mer 2ita.=ment f2me or =hS first agent to cause impair- 
ment. The onset cf impairment is assumei =o be the «ine 
Sache CLESt apecaranc® Ge noticeable symptoms. 
S 


awn «et — : oti “ at 
UpccGuene LTOULenS wall 


aya? MOPPr ia She 


ry OR 

%& 
2) 
fa» 
QO 

= 
J 
cy 
7 
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a 
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Mees CO initiate =ne realization of detecticn of tins 

M@esencs of @ chemical agent hazerd, waicn causes tha PERSON 

Memaeac. ecccrdingly. Pie =O OnLy aGts i= tne PES SON 

MememencG. Altcacy reached an impaicment dose for any partic- 

ula pairment cwnareshole is passed, 
W 


° 
Memon y Other time. TE the 


Vv S 
chemical agent, then he has aiready taken ({ 
D 


or is schedul 
Semeake}) most protective actions that it is possible for hi 
to take. Hcwever, he may have elected not =o oerform certal 
things, and hay may wish +o perform d2layed decontaminaticn. 
Mee this reason, BIeCwEOUGIMesI Ss Called cyen if she PFRSON 
has previcusly detected the presenc2 of a chemical agént 


hazard. 
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Routine 


SYMPTOM, 
OETECT 


CALL MASKING 
T.CHEMCURR «+ 
T MASK 







T.CHeRMOE™ « 
T CHEMCURR 


CALL QhC 
GIVEN PC.OHC 


CALL DECON 


CALL MOPP 






Figure 3.30 Routine SYMPTOM.DETECT. 


20 


555 ooo, ES eee, ES cutee SE ces i ey ee, ee SS ees SS ees ee ee i, ene ey ee OS ne EE _ =. eee 





First, the PERSON will mask, as 


th 
e: 
ib 
j- 
ih 
ray 
Q 
ct 
TT 
i 
ud) 
W) 
vy 
ee 

t 
‘ _) 
ba 


wearing the mask. N@tev cnae chbis Will occ 


ux regardi¢ess of 
the CP category, unlike before. The treason fcr this is 
eeyacus - en mice Tice ce pcr pretcc<:on that might have 
meevented a perscn firem masking before has evidenctly failed. 


Ti masking was required, the detection ti 
the time that the mask was completely don 
the individual will not have detected the aqent from the 
Mepect Of Warning others until the mask has been put on. 5 
he was already masked, chen detection is sc d 
moment that symptoms cccurred (he imoairment tine passed by 
Bey AS. EFFECTS). 
In éither case, zhe ind 
Meyer,it necessary, so that he may deconta 
Se cne DOdUV. This ts dome bd 
PrewwECON Toutinemweil be called, er coe ne, ooo 
per cclayed Gecon-amenation, contained in. =h = 
meee FC.DEL.DECON, well be used (the DECON rouwtine is 
med in this section). This decontamination, if perforn 
Will be cvéer all body azeas, to include these voreviously 
Govered ty protective gear (which is removed aced 
muececohtaminated). If decontamination is not accomplished 
ech WCuld result in an increase in individual yorotection 
Bemeecull protection), Soo MOP P> FOMeane Will be called, 
causing the individual «+o don ail items of chemical 
Protective gear not already worn. 


Memerc ne MOEP Pout tne 2S¢- called, che routine will 
A 


The NAA routine accomplishes the following tasks: 
1. Determines the time of the injection of the nerve agent 


n 
Sae-dote, and assigns that ¢ine to the at=ribute T.NAA. 
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Routine 


NAA 
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DRAW T.NAA.D 
FROM OT.NAA 


T.CHEMCURR + 
T.CHEMCURR + 
T.NAA.D 


ate | 


NAA 
T.CHEMCLRR | 
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vi AGENT. NO 
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YES 


A.ANTIDOTE(J) 
NAA.F ACTOR 


LAST J? 
YES 
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Figure 3.31 Routine NAA. 
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ee Updates the attay A. ANTIDOTE, assigning the value 
eCorteined in the global variabie NAA.FACTOR to the 
array elements ccrresponding to nerve agents. 


Mae NAAR GOs 2s cali 


eden= antide@e is tc ke per 


Retdet= wseder her] 1S 4 


Mmeeedcts Ccaltried by the soldier; eves 


hationaliity. For the US, 


The 


coe ot es 


@ and two parameters). 


Sarrent simulation time 
+:me is also assigned 
Dremel =. dOteras 
dosage recsived 
the actual 


a percentage of 


D 

WO fl MN 
9) 
(1) 


€é is contained in the alobal 


q@imensicned as a vector of size 
Toede led. 


actual cumulative dose 


Gaus LOL ces SAAS. Ome 


go ‘equal <O =he 


dos2 times the appropriate NAA.~FACTOR. 


change in Caleulasions is 


Boe artay A.ANTIDOTE, 


the dosage 


whesée pointar is 


formed. a! 


h v 
generic one referring tc the 

v 

% 


“he Curren 
ZOuaaieanSe=sr “he nee 


tne array DI.NAA, 


PERSON, 
dose abserhbed. 
Variable NAA.~FAC 


accomplished 


stored in 


~ = ao ‘ . bea 
ed whenever an injection of a 


ea 


3 
ty ae) 


£O She nt 
nerve agents, 


[One nal accumu_ac 


ee aeE ton CS 


me Ouc i 


ane vague oS 


—— @e =» 


Bice ANTIDOTE The value in the array A.ANTIDOTE is cnanged 
Meme its initial value of 1 to the value NAA.FACTOR for 
every agent whose type is nerve. 
fo. The Routine CROSSING 
Pic ChOsSENG =EOULInNeG accomplishes the fcllcwing 
tasks 


1. Simulates the 
by that 


contamination hazard while moving. 


Creinds, cEOces encounter 


io 


protective measures that 


weuld be taken 


a chemical agent 
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CALL 
DETECTION 














ONTAMINATED © J 
NO 
YES 
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Routine CROSSING. 


Figure se32 
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CALL DOSE3 
CALL CHEMCAS. 
EFFECTS 
RETURN 


pudure 3.33 


Routine CROSSING, Continuation A. 
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mire GCHECK, Once CHEM.CHECK has uw 
mea Leund that i v 
contaminated area (any area with g 
ieee 


no agent in the al 


The CROSSING routine handles =the simulati 
Gnemical situaticn, CHEMSIT, is deétermired +0 
where the PERSON is moving in an area where a 


Sgem.s has fallen ontc the ground. The PERSON ma: 


4 


nn 


ar are2 cf chemical agent contamination from a clean area, 


@€ moving abouty in an area of dspositicon surffi- 


co 
wy WG Mm 
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Lon, reactive measures, and dosage calcu- 
Mmmeetis Wiil be different in caseS involving neving cver 
Sem@oam.maction aS oprosed to being attacked by an agent or 
Seeouncerinag a chemical agensz cloud. Phe irs. cheex tne 
Me@eone does is to see if CHEMDET 1s 2quel to 1, indicating 
that the PERSON hasS detected «he vr2esence of a chemical 


ce th E S a 
Meee nazard. If he has, then all reactive méeasutes will 


have keen scheduled through attribute assignments and the 
mee ane can call the dosage computation routine directly 
Bea CxCSSing Situation, the dosage routine is DOSE3 (see 
Meme, section). The casualty effect sequence CHEMCAS.EFFECTS 
Mmemmeciled next, then the routine returns to =h2a CHEM.CHECK 


Bouc ine. 

If the PERSON has not préviousiy detected the fres- 
ence cf a chemical agent hazard, then the routine checks to 
S=e if tne PERSON was in contaminazion previously (DEP.G.CLD 
not equal tc zere for any agent). If he had not been, then 


he must have just entered an area of contamination and the 
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RiG@emeciat .<Of any Ghemical effects or actions, 
RE, Musemwoe See ato et he “time at which he fL=st 
Sxceered tre contamination. 
Goss acsumed chat the deposition at his p 
area was zero (it realiy could have peen just under the 
Significant level). hewcomeepcine tac NMGIN.G.CHEM th 
Was) Eassed en route tc the current location. Fort simp 
tion, it is assumed that the deposition increased lin2arly. 
Ghee peint cn the grcund at which the MIN.G.CHEM level was 


meacked is therefore: 


Meee Ge.CHEM ~ 0 ) YS (DEP.G.CURR - 9O ) ~ rns ater ance Erom 
Om PX,OLDY) to (X.CURRENT, Y.CURRENT) (263 


Ss ehe Neve Stanced ac eme Deginning 


f the in D 2 time at wnich the MIN.G.CHEM 
MeeonOld wes reached, assuming a constant epeecd, is there- 
moc 2° 

Meet G.CHEM/VDEP.G.CURR) * DELT ~ 1 Cagney 1) 


Ms Value is used *c set T.CHEMCURR +o indicate the begin- 
memg ct tre chemical crossing situation. 


Pecereehe bBSsgGinhning o£ the chemical encounter has 


Meeecound (it is TL, the last updata tine if contamination 
Momencounccred orevicusly), the routine calis the DETECTION 
Beutine in the same manner as is Gone with CHEM.CHECK; the 

hererore 


My Giitference is that if detaction eccurs and «h 
Bees DETECTICN routine calls the DECON routine, mie cr Ou 


ability cf decontamination in the DECON routine is set at 


one; when crossing centaninated ground, if the individual is 
met already in Eimieeec hemacal DEOl SLs OL, he Wee 
decontaminate. 


VZy 





ieee eeaa En Gguene DEGCN routine, ‘the DOSES rcutins 
Mummeailcc <C compute the dos¢. The sequence contin 
& 


u y 
Meeetong the CHEMCAS. EFFECTS routine as before and returning 
O G x 


Meet ol <O CHEM.CHECK, which will return to the main ccmba 
Mem@laticn (this is the end of the iteration fer <«his 


PERSCN) .« 


16. The R 


ad 
too 
2 
ict 
tJ 
io 
‘oe 
© 
lw 
[ea 
to 


Pre POSES Feutane ecmeutes ths 2zccumutated dose fer 
Meme agent in Situations where the PERSON is crossing an 


Mmmea Co previous chemical centamination. 


ire DOSES — GCUtLZ nS 2S celled 


ce 

routine; as such, it only cemputes the dose in casés where 
Meee eS oCN 2S in chemical sizuetion two, crossing an area or 
Meevy.cus chemical contamination (see the CROSSING reutine in 
Mees Section). The dcsage received Erom crossing a Contani- 
nated area will be different from that received when in an 
Meee whete agent is still falling coward the ground, as the 
Omey agent that can affect the individual is agent picked up 
Meem contact with the ground. The amount of agent picked up 
Meee ths ground wili depend on the soldier's collective 
meeeccticn, his missicn, and the pickup rate for that agent 
Meaer =~he current envircnmental conditions. 


J 


Certain assumptions have bean made about the pickup 
Of agent while moving. They are: 
1. If the CP = 1 (inside a closed vehicle with ovarpres- 
suze), there will be no sffective contaminaticn, and 
the dose will be that computed through a leakage rate 
Specified in the array SW.NBC.BREATHING. This is dene 

mi he DOSf2 routine. 

2. If the CP = 2 {vehicle not equipped with overpressure), 
there will again be no dirsct contamination assumed and 
the dosage¢ received will depend on iiferent leakage 
Benes f0uUnd im eSW.NBC. BREATHING, computed in DOSE2. 
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00SE3 
Loop 
Je} N.ACENT 
DEP .G.CURR(U) + 
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(DEP.G.CURR(S) 
* Ree EL oURe 
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» (OEP.G.OLD 
# AG.OECAY(J 


LAST O¢ » 


YES 







YES 





TOE CON 
> 
T. CURRENT 


Loop 











AGA, CUMDOSE (5) 
AGA. CUMDOSE (J) 
+ AGA .OECON. 





Figure 3.34 Routine DOSE3. 
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T.MASK « T.INT + 7. MASK 
T. CURRENT 

















CALL 
OEPOSITION 
GIVEN 1. OL, 


+ #86 
r.iN 





Ane > 


T ¢ INT 9s 0. 


COMPUTE DOSE 
FROM T.OLD 
TO TINT 






TA.PF.CHEMCT) | 






TOLD + TINT 
LAST 1? 


vES 















. DEPOSITION COMPUTE DOSE 
GIVEN T.OLD, FROM T.OLD 
SINT TO TINT 





NO 
















CALL 
OEPOSITION 
GIVEN T.OLO, 
T. CURRENT 


CALL 
DEPOSITION 
GIVEN T.INT, 
T . CURRENT 


COMPUTE DOSE 
FROM T.INT 
TO T.CURRENT 


COMPUTE DOSE 
FROM 7.0L0 
TO T.CURRENT 


Figure 3.35 Routine DOSE3, Continuation A. 
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B20n 


next 


Paes Cl = Se(cunker) or 4 (foxhole), then the 
cannet b2 moving att WeEenieeime. Lt 
fewing, but had stopped 


a 
foxhcle, he will have contamin 


at3d hims vel 
emma ch eh= ground, adjusted by a vickuy factor. This 
Situation can bts handled through ne normal rou*ins 


SF2. 
Hm: <ke cP = 5 (3 
xu 


on Olean 


4 
J 


She cpen), then the soldier is movin 


SQ 


ct 
ps 
(i 


assumed hat as long as movement 


te 
remains sSzan 


a 
(b> 


eontirues, and Done ,w eile ONLY CON sn na= 
O 


Prone cca W2ll cccuz will be he léqs, feet, ard 
hands. Dosage wili be computs accorecingly depending 
2 


d 
meen che Crotection factcr of these body arzas. If the 


Mee ea pE=DUte 25 e¢uci t6 5, he if Stahding. A&ne 
Sees  DEFNUM velue indicates that he is ae ILenger 
standina, so he will have become contaminated. 

In ali cases, the amount or agent contaminatine the 
Peo se GE Of the e~Olleccive cr andividual orotrectica of 
meme soon ewlli Oe COMDUTEA aS 2iS pacxup Eactcr cr 
agent i, Gar Venu (jie crmes =he  Greund ceccsSition, 


end 
PeeseG.CURR({3). {12 ts assumed that the pickup rate will 
mea Cenastant function of the ground dep 
ea: this ocickup rate can bs ex Ss 
glotal array value in AG.PICKUP for 2ach agen* cver the 
course of the Simulation (or until changed in ths main 
Simulation). 
MiemGoultane beqans Ey adjusting the exterior 
PeeeGeCURR by the AG.PIECKUP factor for all agents. The 
ha 


check made by the routine sees if the time + 


taminaticn is complete is greater than or equal *o che 


eurt 


ent time. If is is, then the dosage received has been 


computed with the CDECON routine and so the DOSEF3 calcula- 


mon S 


are not needed. The routine will add the average 


dosage accumulated over DELT durirg decontamination, stored 


We 





Mone actay AGA.DECCN.DOSE, to che accumulated desage vaiue 

me array AGA.CUMDOSE, morgmcach agent, <=hen te susan to 
BaOo SING. 

Wee Textecnock chat 2s Nad 

ex 


q 


is to sec if the dcsage 


ip 
1! 


Ome l situaticn - a CP 


{> 


evot 


rt 
QO 


BemeGuiaticns pertain to the 


"oO 


eae 


ote 
fare and DEFNUM value of 5, mag 4 PEXSeN crocs ag 


a 
Semeroot, Cemaining ucright. If the case is not ¢xcerticnal, 
Cc 


the nermal dosage calculations apply, SOQu ie OU. ne DOSS } 
memcalled. Otherwise, the same génsral procedures as aré 
Bead in CCSE1 are aprlied, Swieyeaesages: > Of1v accunula <sd 
meee -~he kedvy areas 5, 6&6 and ?. vee 2seelal” CCl aye 


calculations are contained in Appendix A. 
iene 2 Get wewaa nes aS  'CUSeea- Ln terval. DELT, «he 


= 7 4 —-—_ ~* - se 7 
f= am y ae D gv we fs wi ka 


fete chat dscontamination was completed, @£.DECON. If T.DECON 
Mummers eco fC )6CU6UthSGlhUdlast.6C6Uupdacte©6(cr equal <9 zero), ren 
decontamination is ccmplate (or nas not been scheduled). 

fe eet e Rext CHeEeExs =O See L= any Other prcezsec- 


MeIctoOr. 

Desage calculations are parformed only for bedy 
meeas 5, 6 and 7. Details are found in Appendix a. After all 
dosage calculations have been performed, Gon -bO Peas 


returned +«o CROSSING. 
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Pee MCDEL ENHANCEMENTS 


There are several enhancements to the pasic persistent 
chemical agent effects model presanted in this thesis th 
can be made by an individual inter 
model. The model structure hes ta 
some cf these enhancements e¢asier 


existing framework. 


La | 

O 
fa 

ey 

oO 

co) 
| 


Ome fajczc enhancement is the explicit additi 
as 


pe. Theron. Ss normaliy quoted in 
Mereeat dccuments that is truly neon-persistent is the class 
of blicod agents. Ail other normaliy e2xpected egenzts may 
memiere scme degree cf skin protscticn. As a result, many 
Mmmeons dictate in their doctrine that the reacticn tec any 


Mamet Whet-e persistent, and so don fuli chemical protection. 
fey later, When tests with detector kits or octher means 


at 


ied that nr 


tt 


have ve 


ry 


Meoctcect:cr he ramove h 
Sime-consuming and deferred until mu 

combat situation. As a result, the persistent agent ¢ 
model can be used to model the non-persistent agents a 
well, with no changes required for scenarios of relatively 


Seer. duration. 


lS 





It may be desireable, however, TOemodel =, Giffen en: 


Meetrine, situations, or scenarics that call for a reduction 


a 


mmechemical protecticn. As a result, some modifications née 
to be made in the model to accommodats this. The attributes 
CONTAMINATED and T.CCNTAM hav2 been included to serve as a 
flag for contaminaticn. It may bé possible tc combine these 
@eecrecutes with cther 2n IF-<type statements *o change the 
meeecal flow. a CHEMDET ccuid héeve vaiues 0, 
Mec: 3 (10 d=tectzon, detection or one, <the other, or 
mecn). 
in logic and attribute assigiument have 
WWi@esrmte GOh=perSisScens agent 


he eaeribuce MASK ana the value PFA.CHEN(2) may 


Meecus abscrr Si Smee NOK. 7a e Dute can be used 
Bem@earately trom the PFRA.CHEM array in non-persistent situ- 
ations. Pimleg ic, the separate parameters PC.MASK and 
eC.40FP make it pessible +0 differenciat2 between the 


Meme ts cn cf a non-fersistent chemical attack (PC.MASK) and 
a persistent attack (PC. 4OPP). Some changes will have *o be 
Suen tre «€6©$DETECTICN and SYMPTOM.DETECT ccutines toc avecia 
Seemeauc~omatic assumption of full chsamical protection and 
consideration of deccntamination after detection. The dcosege 
Calculazicns will not require alteration; with a nonpersis- 
Sem agent, DEP.G.CURR (the current ground devnosition will 
always équal zero so only an inhalation hazard will be 


Sarculated. 
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BMclicit in the play ci non-persistent agents is the 
requirement for ‘*ha reduction of chemical prot¢ecticr. The 
Memepeenacute CL a nen-rpersistent agent will permit reduction 
in protection within tne time frames normally associated 

mem High-resolution simulations. Decision logic needs to be 
added to the main combat simulation to decide when *ests are 
memos Made tc verify the apsence of a chemical hazard, and 


memeval cf protection if warranted. This is normally accecn- 


Meesned Ch a unit, rather than individual, basis. Once «he 


Meeieion has been made tc remove the protection, “he actual 
removal can be ordered through changes in the array 


BeanNGE.ORDER for each PERSCN in the unix. Changes in the 

Beececticn factors ftcr body areas 1 

Seeened using Sie SUSE ens ols 

Sina eaevaite OC: 1 ©O CHANGE. CRDER (5 
u o 


Ss 
Peay area 2), and separately charging the val 


meee cutS MASK to zerc. 
Any MCPP changes upon order (increasing or decreasing) 
Mummmeeacccmiplished OY putting ths PFA.CHEM (protection 
al, Seas t 


fo teOPP Seve lS iu an azray and 
ig 211 PERSONS into sets by unit (which would normally 
y (eeeeencl ©Gs edit PERSONS 2m a2 Giver Unis, ithe 

SeOhRpeni(G) theeugh CHANGE .ORDeGR (10) ceuld oe 
POLO peiagus  VSCzOs IT n 2 array. The 


o 
Meee s= fOr- the array CHANGE. ORDER *s stored in ‘thea 
Peet cuts CHEM.CHANGE. 


Mees the decisicn logic has been established for 
Seeaging chemical protection, Pode DS DOSS ible «£0 
Consider medelling tha degradation resulting from 3 given 


Meyer Of protection. In Chanter 2 (Doctrine), the preblems 

associated with wearing chemical protective garments wers 

discussed. This dagradation may be the primary r¢ason for 

and the majer effect of the employment of persistent chen- 
7} 


ical agents. It would not be possible to model this 
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Mmeaoaticn Wichcut abasic modai framework such aes *hat 


bd & qn ~~ /m 
+rnat the Eramework has heer 


* 
O 


Beevid=d in this thesis 
provided, implemantations should inciude some *typ2 of degra- 
dation ¢rfects nodel. A degradation modei would b¢ dependent 
upon the main combat model employed and should interact w 
Wer=eualiy all modules of ths moda@.:. 

The CHC (overhead cover} routine can be enhanced by 
memeicatiy medeling the distance of tne PERSON from vehicles 


and tunkers that he right use, «he city and availability 


Ca 
Mieco aS: Besos Mat. on =o 


meme nese <tc the PERSON, and wus 
Meevade a better representation of £h2 actions that might be 


meeen Uupcn receiving @ persistent agent attack. 
First aid otner than injection of a nerve 


a 
Bewacced =o *he CEFMCAS.®S°SFECTS toutine. The use of the 
MSO 


mr 


as! ae 
=~ 


“4 


Meay A.ANTIDOTE, dimensioned by ths number of agents to be 
meyed, allows the effects of the rirst aid to be explicitly 
considered. For 2xamnole, a Be@ection factor migh= be 
applied to tne dosage effects of & biister agent Ewes 
‘decontamination was rerformed. 


Mme CLOXimity seéecticn of the DETECTION rontine allows 
for scme medélling of NB 
Meeerang the CHEMDET status of the PERSON re 
Miea.ng cver the net. Howe 
the warned unit is immediately threatened, as receipt of 
the warning will cause the a a 
BeuisesS the unlit =9 assume that +h e 
contaminaticn. Modelling NBC intelligence will require 
separate loaic and implementation. 

Partial and complete decontamination may be added to «he 
modei, with the attribute CONTAMINATED serving as a flag 
Decisicn logic incorrforated into the main combat simulation 
Well be required, as partial and complete decontamination 
Geemnpcrmaily unit functions performed on order crather than 


memeradual actions based on =he sSituaticn and doctrine. I+ 
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ce 
dD 


=a. 


rossibly 


7s reccmmended 


model this c 


ct 


}-4- 
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SRE CCASMENDATIONS FOR FUTURE 


d 
ins © Gc) Gari. 


The model 


the use 


presente 
upon 
Meet y Gistzi butions to 
actions and the effective 
Se such a 


This 


Bete USer), 


The detection routine may he 
meimgetion of the s eee enmand 
cOmpariscn against a probability 


unawares of any models presently 


Memeenccrrcrated in the present 
chemical agent effects model; 
research. 

Ne synergism has been assu 


Sa 


Se ete 


multanecusly the 
both 


possible significance. 


present on 


physical and 


lo 


rhysiological, 


be 
ae is 


eo Wc ae = 


ather than 


th 4) 


de 


bs 
a= 
—_ 


i 
(D 


W— WM PA 
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ie 


4 


ays. 
a 
oul 


j-- 


Tae 


3 


Colld vsetu 


i 


i 
ion persisteéen 
2 


th 


rt 


merits Wee 5 


i 
ty 


med between chemical 
pattiefield. 


should 


agents 
Laeteract2ons, 


pe examined for 





ees 
Meg <transfer of such agents tc uncontamina~ rses nave 
MMMM dh CleC, Sums SnGlsecriug and <cssSt datz are avallatic 
on the issus; ie cece oO. Bircesecadey (mOceliznag he matter 


should be exriored. 
Interactions between con 
B@sudalty—~-preducing sf ye © d 
examols, the Pari axs Ohi Sftrccepor a Ghemical scund has 
not been modelled; the effects of m c 
PeQ-eCtive gatments has o n 
Meeough a ijeakage factor. Stu 


memo ns separately; POENOv=—5, eieeiSsi= Cl CONcaninetion of 
ersonnel pearing conventional wounds, and the decontanina- 
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A. DCSAGE REEIVED WHILE DECONTAMINATING 
1. Assumptions 
a. There exists ABS (j) = rate at which j is absczrbed 
Mme) the tcody such that 
Absorbed dose j= ABS (3) * cortaminated skin area * 
time (sqn A.1) 
where AES(J) = ag / SJ cm - Sec 
skin ar¢a = sg cn 
time = sec 
Note that this assumes @ constant absorpzion rate over rime 
Mumm =SS C2 «FNS amcunzt Or agerne deposition cr prevyicus 
dose abscrbded. 


& 
Peeontaninate skin 


Skin area centaminated = DCR(F) * 


weenie al SKiA 


where DCR (i) = 


area = sq cm 
time = sec 


Since we assume uniform deposition 


Semcentraticn will be the same over 


skin area at any given time. 


19 


O 
O 
2 
ct 
$)) 
J 
lati 
Le 
om 
ct 
qa 
Qs 
=x 
}- 
vt 
= 


a7Sa COntamine zed 


sq cn / 
deposition = ag / 


ag 
sq 


on 


the 


S2OOSl =. ONson skin 
Zime (egn A.2) 
- sec 
cm 

Eheo SO hae t , the 
entire contaminated 





c. Decontaminated skin iS immediately covered, sc no 
mecortamination cccurs. 

d. Decontamination will not occur while there is 
Seana ficant liguid dspesiting itself on “the body - the 
soldier will seek or improvis2 overhead cover. As a T2su 
geste 1S no increase in the skin concentration ater dscon- 
taminaticn has commenced. Gonder sa <icn Cae Yacor anid 
settiing of aarosols ont exposed skin d 
emergency skin decontamination is negligable. 

e. ABS (3) and DCR (j) may vary among scild3 
among agents, but they are censtan* f£0r a given s 


meat combination. 


he cine =. , when decontamination commences, tne 
Meeeater haf a given concentration (deposition) on a giver 
e@ount of exposed SKin. 


Let C. = Concentration on skia ia mg 
Met S = exposed skin Surface in ca 


nice Gc cecontateima ti On, tne corcéentration "on the 


skin was 


Me—- CSPOSILtZON Lret® * skin area * time - ABS <4) = 
skin area * tine (eqn a.3} 
GE 

C = (déposition rate - absorotion rateé) Skin 25a == 
time (eqn A.4) 


At ct, the deposition rate is negligable (by assump- 
moon). After decontamination commences, the Sie D 


Seeeentration is no lenger uniforn. 


The cose absorbed over any small intervai «' is 


moe) * ABS (3) °* t' MEneqejeo ABS (i) *™ tt (¢qn A.5) 
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oc 


t 
j, Se) * ABS(j) dat eters AES (9) * (cto) 
0 {eqn 4.6) 


The dose D akscrbed between to and some Later time t 
is: 


D = ABS(j) * (i (Se- BGGGtcCem =) c= = S85 (jj) * ((5,*% 4 - 
( 


menii) *= Co * +t /2)} oo eqn A.7) 

emo iciieeese rhs <-95,/9CR (3) =~ CC, Since at 

Mmemeenid OF + =So/DCR(j) * Coaill skin is decontaminated; tha 
; Creer ==> 55/5027) 0% Co. The dese 


e 2 a, . a i om 7 . wo cae 
aos Senet] eae Of P as evalnated, or ~he 
NM2AXL_Mua 2Ue le tose was Beessn=e "=o be ahsorbed Laer ets = 


Meee’ 25 less chan or equal to So / BCR(j) * Co: 

MewAPS{j) * 2! * ({ So- (DCR(j) * Co * (#°/2)) J (<an Ae) 
Meme is greatest thar Se / EPCR(j) * Co: 

D= ABS(j) *[ So2 / (DCR(j) * Co¥® 2) ] (eqn A.9) 
Mmmpeeo is i¢ss than or equal to ASS(j) * (t -t,): 

me Cy (ean A. 10} 
Meecerore, the dese is: 


feeeman { result from integration, C, ] (eqn, A. 17) 
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B. DCSAGE COMPUTATICN JNDER NORMAL CIRCUMSTANCES 


me cha lata ct 


ical agent aerosols, vapors, ands 
aix that are absorbed into th 


= 
Mmeactory tract. There are two Ww 


we 
‘3 
x 
gv 
Hf 


c<icn dose may ce received: 


a. Dosage Received Priczs to Donning a Protective 


Mask 


Let AGA.INHAL. FACTOR be a conversion -a6eo° 
22 milligrams cf a 


n e - 
Wetsacreand=4¢2c absorbed into the bloodstrean. 
b 3 


mud: Vidual, asa feeLOneer tne MLSsSslLon and work cate 
Beeeeessed in terms of VEH.SYS.TYPE, VEH.SEN. TYPE, and 
DEFNUM). 
Units: cubic meters / sec 

Let DEP (2) be tne average concentration of 
Meee «tS Alt during the tims taterval of interest. 
omes: mg / cubic neter 

be= ISSTART be the beginning of the interval and 


meonD be the ea 


Rael wene At erval. 
ihen the total inhalation dose (INHALE.DOSE) is: 


& 


MemecE, DCSE = AG. INBAL. FACTOR -* DEP (2) — one oR Ae it 1G = 
eae ND = TT. START) (eqn A.12) 
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eoncent f 

Petal inhalation dosage 

mNAALE. 
SW.EREATHING * 


Ean DoSage Received 


Mask. 


TE tho MASKL SAK 
aS 


INH A 


e AL, eat 
Boreicn sn=ecing 


DCSE = MASKLEAK * 
Co ND = 


mequid AG ears =4 
Meme ce. 3ntG the biccdstre: 
aes Fercutanecus Dos 
poe A. Cet. ) 
moc hing 


aes cHl (2) = 


feics: 


layer 


agent 


eo2tss 


agent 
mie ing 
cots: 


Smgcas COveriany 
1 


on the 
mace nee rVva | cl inter 
mg / sq cm 


le+ SKIN(i) be 


tody area i. 


Units: 


sq cm 


tomato ar tl besthe beginning of 


the 


Masoudnwa) Leak 259 


zeal body 
Skane 


g 
of pretection (dimensionless) 
) 


eSvte 


meenb De the end of the interval. 
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De the tate cE @ bSOz b= ion 


NaOcective Clothing 


—_w Pe eel 


Pome lc Ueuaentage CE the outside 
mask et90 4 Lak, ~k3n thea 
ioe Sum icecee Vea will be: 
NGwendAbs ACTOR * DEP C2) = 
ero aA) (qn A. 13) 


hat dose received ftom 

acct the skin and are 
Te 

Dae 6-20 haces Of any 

skin cf body arsé i. 

Meee 2 25 Sx essed, 

UypceMedee 6 ehe clea. 


u 
q cm Skin sur fac¢) *(second) 
DEP (1) be the average 


HepOSlclOn Of cherical 
(oreweckKin, == “exocsed) 
MaCousareanor the Skin of 


the interval and 
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we ous 


~¢ 
cf 
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ABS (3) 


PPA. CHEM (i) 
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{eqn A. 14) 
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CCMPUTER ROUTINES USED TO COMPUTE DOSAGE 


C. 
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e dosage fo 


2 
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£@ Com nce. a 


a 


routine was used 
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in Appendix A. 
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A. CONVENTIONS USED IN NAMING VARIABLES 


Several conventicns were followed in deriving variable 
names used in this model. An understanding of these conven- 
meone will assist in the understanding of the routines found 
Bpeahis <hesis. They are: 

feo ussd aS a prefix (e@.qg.,A.ROUND), or Found at the end 
Oe a ODlIStix (€.9.,TA.P EM) indicates an array. 
Nermally this array will hav2 an attribute pointer. 

Ee A WEewek =SStess £O Gm agents. Lf tne array 


N AGENT. 


ML dS a DTSLax refers to attriput|es or characteristics 
Gt alarm systens. 

me> aS 2 prefix refers *o an array that holds a creb- 
epee ey GLStELbut1on, Of in the case cf D.IMPAIE and 
PerNnCAP only, are used to generate Aumbers from a 
Peceapility distribution. Shea = tart the  =wo excen= 
#ioms mentioned above, tne last dimersicn of the array 
is three; the first value in that dimension i158 ths 
Beestcabutiona tive whe teenen eWOUame ole pCarane=ers of 


ers 

mane distr ibuticn. 

Peeler as aprefix refers +o che ae Ge aan 
Poet ouces Jere ALR 

os 


:ed arrays. 


Soyvcentration cf the agents. The a 
and DEP.GND point to these N.AGENT dimens 


6. DT 4S a prafix indicates arrays that hold probabilit 


iis 


Geter abuclOns fer times taken to perforn actions. Th 
last dimension is of size three, with the same values 


as are given fcr the "D" prefix above. 
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we 


wo’. 


fet. 


2 . 


i. 


14, 


oe ose tix andrea sos global variables used <*o 
midmed=—mrre NUNbes OL GRELtiSss Crocritical parameters 
tc be nodeiled. These values are used in DEFINE 


statemenzts and CO LOOPs. 


Miveed=) auPretixeermalcates dq VYaiue tha> has been 


retained from the previous iteration. 

Besasea PEcCtam Stards £LOs PEObabsS ity (Chemical). Ee 
was used in lieu of a simpler "P" prefix tc avcid 
meccutetls weth SIMSGRIPT generated aztays. Theses vari- 


TA aS a preti 
values. 

Vea as a tee, fa X Be eons ZO 2enteibutes Os 
characteristics of ve 

mac ele’ Suttix is u 
seevally <=O00K @te 
Meters tO the time it takes to inj ot 3) 

ee ae veoroogd £95 “den", the time ~aquired tc don 
mmceticon sORN De G-eCt. Ve Gear, but for conformity 


been used with all pezformance tinss. 
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B. 


VARTAELE DEFPINITICNS 


A.ANTIDOTE GLOBAL VARIABLE ous) REAL 


This variatle is used to reduce “he dosage for 
ScSGwagene Oy Multa plying she accumulated Bose 
Dye ne MO OmerrtatCeatzay elemen:. It is initial- 
ized at in the main (doi yer) prodram when the 
array is created. The G@2tes. tO the array is 
stored in che attribute ANTIDOTE. Cussenriy, only 
she array elements corresponding to the nervs 
agents are modified - they aie Set equal tec the 
value found in NAA.FACTOR by che routire NAA 
DimenSions: N.AGENT 
Value: WNAA.FACTOR for nerve agents; a suitable 

reducticn factor for other agents. 

Ae RCUND GLOSADMMASIASLE (2-D) REAL 

This array forms & queue in which are stored the 
Seek Cig Cal / One cemi cal Nature 9f. each tro i1nd 
peg een See Cee Te yet eat 6 =O)6U€CUm TNS UP SERSON 6 6during 
Dele wescats= che eeasON =O react (he Was in «hs 
Serremowo lee DSe OG Lie LOUnd). Ths pozn er so the 
eed yes seOLed 17) 2nS avert busS ROUND. Each time 
ecole trees andes che " PsRSON 2S placed in ehe 
Sem cosseShenceng tO all pezsonze! atfigcmec, 15 
Seco atMNc eed Neewis enhouid p= added .22 tne 
gueus. The queue length at any time is stosted 1: 
She ee sl 1 Ouse RDP TR. 
BeMcne ons: {A number la=ao enough =o accomcdate 

Sieeecotunds landing Cisse) enough’ to aifec= «tne 

PIA SON) DY 2 

Value: 
ced tse nsStens ine wate shat the round imoacced. 
2nd dinensicn: 

> aos CUR s 20 s,cnenical 
oo ee = OU Ss  Chemns.ca 1. 


ABS CECE AL VAR DASLE (1-5) REAL 


This Bays O2 eS = =1e SBDSOfatsOn rate c 
aqent reas Smo oscd stim (2 2S seq, ¢ 
Pied eos. en Of the Skfn in m«mdq/sgq.cn. 
intravenous dose in og. 


Ui Seema 729..Cn S 


did 


c 
Dimension: N.AGENT 
Value: AS given above. 


AG~AL.THRESS GLOBAL VARIABLE (2-D) REAL 


toes nea Da Cw aacest He moOnecntnha -On 
eocte ; mg/m that will cause a chemical 
arm £0 scind & wWartning. 
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£ scach 
ScOnVv 222 
= the 
of Sach 


agent 





Damnencions: 


Value: AS given atove 


AG.COUMDOSE 


acs 


TiMP. 


a=trvbute ss 


SiR Eeuee 


N.SIDE by N.AGENT 


for each sid¢. 


INTEG 


ing 


+k 


mves as a pointer 


to AGA. CUMDOSZ, 


which hoids the accumulat ed dosage for each agent. 

AG. DECAY GLOBAL VARIABLE (1~D) REAL 
This artay provides the amount of decay of gach 
Sel emile me omtedenec= ng chat Can be expected to 
CCclrmeiwe O- int crVal DELT.. It is multiplied DY 
the devosition DEP.G.OLD at the beginning of th: 
interval tc yield che value at the end of the 
mete 2 Val. 
Dimensions: N.AGENT 
Value: AS given above, for each agent. 

Poe eCer UGse LENO ATTRIBU TS os Ge 
Poe oma a Tom semres aS a DOinte> tc the array 
NGh ECON. POs, Which stores the average dcsage 
mice Vedat "efch skcerval DELF during <the¢ 
decontamination procsss 

AG. IMPAIR LPR SA TTSERUTE EN GEGCER 
bis @ewma 1 ETC Serves 4S a0 polLater to the array 
AGA. IMPAIR, which gives the desage threshold of 
Pie eskoOl tore 2anPpaitpmenc. 

AG.INCAP iENeG. ALLER SU LE ENTEGER 
TRis aetrikute serves as a pointer to the array 
AGAJSINCAP, which gives the dosage ctnreshold of the 
PensON £Or zncapaci= aticn. 

Soe NH ALS PF ARETOR GLOBAL VARIABLE (1-D) REAL 
Phas array eee es the conversion factor used to 
ccenvert the of agent inhal2d into the lungs 


wae. al Sqnavalent intravenous dose 


Umats - 
Dimension: 
Value: 


AS given above 


Dimensionless 


N- AGENT 


fey 
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AG. LETS eee =) Seer BUTS INTEGER 


i eae bio SeuVes ds a4 pointer tc the array 
AGA.LETH, which gives the lethal desagée threshcla 
On ole moon SGN. 

AG Lon Ue Ghosai VARIABLE (=D) FEAL 
Th2s array Serves aS a coOnversicn factor to 
Sivan temo SOs enon, —N= g=Ound DEE.G.CURR in 
a COntaMinaeted aree O the depesicion that would 
Dew touUnd won wee SUEEaGC=] — 92 Dezsonng2 and vehicies 
Gsessungee chee Glca = <hys, it represents the 
Detcentege ct the agent picked up in traversing a 
contaminated area. 
Dimensicn: N.AGENT 
Value: AS given abeve, for each agent 

AGA.CUMDOSE GPOrPAE Seyi LABL EY t= )) REAL 
eee eee elses = 6S 6 SCeUMUL ated Le eavercus (17) 
BoceGees@h ceCn asi <. ie os ee ene gc SN tL 
Deicke 1, DOSH2, and DOSE3 fousines. 
Dimension: N.AGENT 
Vepd= ic dosad] fn) ng accpmulaced uo +9 the 

CuLrent *Hne 
Mee CEeeNsUDS GLOBAL VARLTABLE (1-0) conw 


Piece ay ema S tae evertage dosage fcr ach 

ee on nd, thas the PERSON will receive during 

SoGmev ELE yarte=Val whiiec he iS pericrming deconta- 

leer Ole mle USSG tO LnCroment the accumula ted 

déscage Groay AGA.CUMDOSE for every DELT interval 

Mute ag Walen -ne PaRSON is poaee aaa, g déecontamina- 

Peclan tie =PECONG SOUcitre Will comput> this value. 

Dimension: N.AGENT 

Veen macse ge anemaG, Which is @h2,*ctal dese 
Rece yednou Mg seCOrta n= natton, divided By the 
Winvemuem Debi ajatesvals 22 taxes tO periscrm 
the decontamina*ion. 

AGA.IMPAIR GLOBAL VARIABLE (1-D) REAL 


This array holds the impairment dese t+hreshol 
values for each agent. This array is created whe 
the PERSON is created oy NUteipliying EF. IMPATL: 
times the lethal dose threshold valués creats 
—HEOUgGn 2 Grhaw trom 0. LETH. 


Dimension: N.AGENT 


NermecemAGediven-apove, for each agent 
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AGA. INCAP GLOBAL VARTABLE (1-D) REAL 


This argay holds the incapacitation dose threshclid 
values for each agent. Tals array is created wher 
mie) tev secre acd by Mul-oiplying D.ENCaAP times 
the lethal dose threshoid values créated through a 
draw from C.L5TH. 
Pewee ncion:) WNOAGENT 
Value: AS given abeve, for each agent 

RGA. LETH GLOBAL VARIABLS (1-D) REAL 
This array holds the lethal dose threshold values 
Bet caem agen=. .[u2S abbey “Ss created when the 
PERSON is Created by randoalyv BoWitmGg £500 the 
(acon oem SONG mien> ertay D.LEWH. 
Dimension: N.AGENT 
Value: AS given atove, for each agent 

Ao ella fe S Ceeee nee CALLE 43-9) INTEGER 
PS een Yee o SS MO sowOue ame teger  wsed to 
men Ecey es ene =YpeS (O25  agon =. iAtl] ferve . agents 
eneculd be given a value of 1; other sositive inte- 
home cm = Se ccOm oO GcrcC = C2ne=  =Y>Ss Of agent. 
He is USead tO Check the type cf agent When tae 
Bec AgCiwe sane deeto 25 2njeccrsd; if tne agent 
type iS nerve, the desadgs wail be =ecuced oy 
Hees en One if pee tyo> 25 fot pazy>, 2ST > 
desage reduction will bé 2avplied. 
Pegenslon: NaAGENT 
Value: | 
fbee stor Nerve agents 

Moe MAX DIST GEOBAL VARTABLE (1—D) REAL 
id = done Sete acon dO 8seance =<cem a 
PaROON STO. adnotiec® PERSON Or ALARM over which ie 
Bec viedhemeele Gian Ob ,OT1Ce tne reaction... of 
that Other FERSON tc a Chemical hazard. Any PERSON 
cmt ALARM that has previously detected the tresence 
Ola Gnemecd, | Hazatd wzil warn all other PERSONS 
Wlen on tied stance Of HiS pOSiticn 
Dimension: N.SIDE 
Value; Derived from nermal line-cf-sight cendi- 

tions and the expected distance that one could 
hear tke standard alarm 
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Vee ewe SOU ra diss “= So 
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wore Can ed.. 
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Pilicwe GioON = O =Clr sql 
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wie mph oecce on! faccor 
FO REG Of deat to He 
a 
ye chia un 
Cyeecs= ao 
dy area 4 
dy area 5 
a arsca 6 
ody area 7 
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Gln =@eolts <O tne array 
to order changes in 





t-4 


al Meatect Jor ex=ernal Ome Ae) Ch sh: co 
Ss model. 


ps ’ 


hemi 
Elec. 


> Cc 
2 + 


CH eapET foe seh oc Pek LeU Ss PNT EG EE 


This ate2ibuce Shows if the PERSON has detected 

the presence of a persistent chemical agent hezard 

aS Ome om = ev TOUS 22eeac2on of CHEM.CHECK. A 

da scene edenoen: DSLT iverval will caus¢ a 

Shendemumm-nlS atenerhbuto at the beginning of tzhs 

Mecha ewuen 2cr <“n@ GOLlowing DELT interval. 

Values:. 

te -  hdaeates No Derec tion 

mo newecces de. cc. On 

SHEMSIT GLOBAL VARIABLE INTEGER 

ie Wipro LideGdees TNE CUZzese Situation 

RIC rn oN Cie nd fats 2eerakgton. The value 

mod coal Oey Chem eCHSCk az tae beginhinag of 

Gic no sabaclichn OV] > Wnts 2SERSON. 

YVelues: 

Di ome Ps oOe: S| sSscacionasy. end has not. .besn 
Peeeece vy sles aCe DY =n che i2nnsdliats sttects 
elliose ef) a chemical agent munition 

1 - Tne PERSON iS in the immediate effects elilirss 
Creeece Che MeCatewag=ne RUN ts On . H2 may be 
Seaevelesy Of NeVeng - 

2- The PERSON (5 MCVANG in an area Of Previcusly 
cores CodmeertamaNnas2:On. There tS no aiztrorne 
agent sresent . 

Oo eee Sole Ss Me VLAC om an a5ea whets “here is 
Stati’, agena Gee wene aiow (ic has no= all depos- 
eeG Omen eo melaa) 21c Nes NOtsseen dlitectiv 
actacked Dy a chemical municzion 


COLOSs 1e42. ATIRIBUTE INTEGER 


Neer =a DUCES used Toe oUAt, elle 2ndicaces =ne sids 
Be wach, £fS enetl ty belongs. 


Values: Any nonnegative integer 
CONTEAINATED Wetle s ATTRIBUTE INTEGER 


iis ates Demecr indicates if = 
Over ere <heti ro isutftace of 
GolleCriv >. protection 


Seon -a0. rac zon 
PeioON Oc. has 


Values: 
- No contamination over all surfaces 
1 = Contamination present on all surfaces 


jo3 





oe Tae = wae oR LBUTE INTEGER 
VS aeeieo man dmedctss =he current level of 
gel ceerny =. 50726 c1on aLtozasd the PERSON 
Values: 
1 = & VWentels with an operating overpressure 

Systen ; 
2 - A vwehicie without an ovarpressure systen 
Se Aweuntermeer DULtding 
& - A foxhcle, with or without temporary cverhead 
cover a 

5 - No protection (the PERSON is in the open) 

CREW Sat C\=)) 
This Seenl= createa@meor 22ch venicle. Filed in th: 
ere heme tew Den ONS alae —EOsn  eh>= "cr ecw Of the 
one Cis 

DP. IMEAIR GLOBAL VARIABLE (1-D) REAL 
ie eomincy eo ercodaco Joce tenes hs Iavailtasat 
Meresteld dcSe £Or eye PEHSOON. Ee feorssents tne 
made Or ane iteemal GOs2= [Cr each agent that 
WGC calee 00 aar ment, ieee snc les = aes 
aaa ee eee ts  abray py Tre lecnal 
dcse thresShclds stored in the array AGA.LETH. 
Dimension: N.AGENT 
Value: Any Zraction between 9 and 1 

PerNCAE GLOBAL VARIABLE (1-D) ig Jeg Oe 
iiss espeay 25 used 20 dezernine the incapacitation 
Shreshold dcse for the PERSON. It represents the 
Mace On Oe =n i =2hai a@oss cor 2ack Be aha 
WeWing wcauSe luca DaACi zac On .« The thresholds are 
Sao mecem yam tet plying ehis j@itay by the lethal 
dese threshelds stored in <zhe array AGA.LETH. 
Dimension: N.AGENT 
Value: Any fraction between 90 and 1 

Polk iB GIOBAL YARIABLE (2-D) Ria 
This array is a distribution used to dstermine czhe 
wethal ehueshold dose 25£ che PERSON. A zandom 
deaawewenoW mene distr pucion fOr Sach agenz will 
establish the lethal dose of that agent for the 
PERSON 
Dimensions: N.AGENT by 3 
Values: 
i ae pie Oteiiseaepue ton (See DISTRIB, below) 
geile etrst (Parameter of the distribution 
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9s Pee Sc ccOideeagamowe: Of “he distribucicn, =f 
The value can be left at 0 (the initial 
ue when the array was reserved) 12 there is 


no seccnd parameter 


bMS KLE RK GLOBAL VARTABLE (2-D) REAL 
This aitay provides the probability distribution 
for the leakage of che protective mask. The vari- 
abla MASKLEAK, t 2 percentadqse of leakage of the 
mask to eee Se is drawn from 1t using the func- 
ene hewn town tc 
Dimensions: N.SIDE by 3 
Values: 
1 - The di stribution type 
ee ee cre amotce Of She diszteibuticn 
3 - The second Pacahe=cr Of the diszeozbouticza 

Dee fs. LEAK GLOBAL VARETABLS (2-D) REAL 
ies waste OV adhes oe DrObapi ity daszr > bution 
Pekeg. seen O Peete eatTCUin:. Oo: Leekage “Cc 1Lisun4 
eee es Oo e teem eens 25 See ztsctive cicthing 
a ie rece : > aos : ae ? 3 Pe —_— ~*~ = Ti}. aa —— es 
ice coOVemmec dey Seven DpOCyY ersas. fhe array 
eeleieseernouelweace Goawn Tiocm the distrlbuticn. 
Dems tens. J tene nmumobe> Of bocy areas) by 3 
Values: 
(eo ce Seal. Lon Ty De : 
Peewee eee Pat anmsctss Of fhe distribution 
Reece Se CCl OG ete eatesecetle She Ges era Dutton 

Perio Lioness al cael sols Dua 2G Ee. 
Winemaee re Elccegives =he telative defilade of the 
PERO N a: any OL V Gigt: ns 
Values: 
eon a. & CXnO Le 
Ze Or One 
2 oe 7 
eee Sew. ng . 
4 - kneeling of sitting 
Seesie and 21g 

me LT GLOBAL YARITABLE REAL 
The variable DELT is a user-supplied parameter 
See eC Oeme tS heer val oecween iterations of 
CHEM. CHECK. I+ is racommended ‘that this interval 
be on she crder of 10 seconds in length 

DEP.A.CURR GLOBAL VARVABLE (1=D)} REAL 
ii one nol asS (une ecusrent valu=s for ‘the 
concentration of agent (s) eho cne al= (at a heighe 


ASS 





Sees eer ojmedenclemeocaclon of the PERSON. Diss 
MicOonNaee@Ghers suppacea DY NUSSE LTE o©r some eguliv- 
alent model. 
wet Swemd 7 Cilbic meter 
Dimension: N.AGENT 
Values: AS given above for 2ach agent 

HEP. AOLD GLOBAL VARIABLE (1-D) REAL 
[Pie omoasmaymmnelas Behe Most — cecent values for tha 
Ciena setcn os agate qs) 2a ene alc {at @ highs 
Cree ceo ed cro Oca en OF ans PERSON. This 
Sire eter OD Was ODtained during the last Lteration 
of the model... 
Umetss.ng. / Cubic meter 
Dimension: N.AGENT 
Values: AS given abcve for gach agent 

Pee. AL Lee. A TTR LSUTE INTEGER 
o> pee asc ee Sch Vestas) 2° PCintege +o » =he atray 
DEEPA. CURRGewnsCo StOres the Curzten: agen: ccncen- 
woe Ome gne e254 

PoP. G. CURR GUOBae Via rAB LS -(1=D) BoA 
Thes See holds the current values for the deno- 
SitzLoOn “he MOUNI@ Meteo che LOCattCnN Or the 
PERSON. These values ar2 supplied ry NUSSE II or 
ecme equivalent acdel 
Umit cemng/ Sd. CA 
Demenscon: N.AGENT 
Values: As given abceve for 2ach agent 

CDEP.G.OLD GLOBAL VARIABLE (1>D) Roa L 
Peis died vVeecrese ths mOs> =seccecnu= values Eor ths 
TeCOsteonmerweecens G=OUrd as the Iecaticn cf the 
PERSON. Meow nsOktaedon Nas Obta ned during che 
ese Woecsradteen cor ths model . 
YURLISseNg/ sa. Cm 
Dimension: N.AGENT 
Values: AS given above for 2ach agent 

CEF.GND Doe ea co Rebus INTEGER 
TiS Tae tomeccEVSsseS 2 points= tc the array 
Pers Gecunk, witch S-Ores the cur=sent values for 
the deposition on «he ground. 
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DEP.RED GIOBAL VYARIABLE (3-D) REAL 


This Sa tovides the conversion factor to 
Senve ys \SeecUGs@emene os Liquid agenz or che 
concentration of airborne agent cutside of the 
PERSON'S ecllective BROecctson ©£O th>] arfective 
Ceiccoteeudt son GNside —~Ghe protection or on _ the 
PERSON. Et 1s multiplisd by DEP.A.CURR (The first 
€lement in the last dimension) _and by DSEP.G.CURE 
(The second element) temeey.Gcid «che e¢ftective 
concntsations and depositions insides the collec- 
ive protection, respectively. Tt is used oniy 
fer categories 3, and 5. (CP categories 1 ani 
2 are represented Dye oW.SR oA LA LiNG).. 
DimernSions: N.AGENT by 3 by 2 
Values: Loe 
lst dimensicn: The indices eapresent the varicus 
agents. ae Se 
220 co uem= Jens me iemmemarc. Ces L£ndi cats tne thre: 
NOmeaweneecwat CGeqEees Or CGollective pretéec- 
PaOne Lney “a> os 
ioe upKe Ee sOE me ourid=ang (CP=3) Of VEOcgeL = 
(CF=4) With temporary overnsad cover 
(ine oe emcee lal 2O-s-C} 
Je meow le Yor 20 OF Sl head cover 
Oe Geen] Ol Cen (CP=5) W2aeh senperary .ov r= 
head cover 
Sac dimension: 
1 Mic i saGe"oOnem USed =<5 CONVert tne air 
Ceres ti de os 
Zeit ite mets od ce CONVer.. ..ne ground 
derosition 
DASTRIB FeAl NCETON 
itimer steer 66h aus. EI accepts 4 pointer to the ias* 
Gesl=Dstwen Gr che DroOpepr lity distributions used in 
the modal. I: will then draw 4 candom number fron 
GrpeeweroO2 6 SDECI Led GiStElbucions. 
Values: . 
ist pasatiewer: The ctype OL diS ~alibucion desired. 
—— Vee2aMe nis: c 
2nd parameter: The value desired 
3rd parameter: Not applicabie 
22) UReeorn : . : 
Paco aseate Sb: The beginning Of zh] interval 
35d Perameter: The@end of =~he interval 
3 - Nornal 
2nd parameter: The mean 
3rd parameter: The standard deviation 
4 ~- Legnormal 
2nd parameter: The mean 
Ba parameter: The standard deviation 
5 ~ Exponential 
2nd patameter: The nean_. 
3rd parameter: Not applicable 
6 - Beta 
2nd parameter: The powar of x 
32a petamccer: The power of (1-x} 
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ma. DECC H GLOBAL VARIABLE (4-D) REAL 


Pes esac sep sOvedes sa  pEODabiiity diszribution 
SRCha WT iacn tne Meee ate takes for emergency imme- 
iiclcwde@onectenceerOmees Skin Or clothing for sach 
meay asca 2S  dsawn. This time dces not inciude 
the time required Semon DEOtStive clothing aitsr 
decontamination. 
a ions: N.SIDE by N.AGENT by 7 body areas by 3 
Values: 
1tst dimensicn: The side of the PERSON 
Mie hionoseo ues agente concerned (in gulcirls 
Sethe eUaee Ons, 4a taceOc MULT. AG. DECON will 
Bees @away of adjusting the cverall decon- 
craMination c1m3) 
32a dinens Bem mene sDOdy aztca concer red (1 through 
u+h Re Sen: 
Wee the distr bucioen type. 
Poe wen as te ememhetaons Oc Shs Cli stribution 
Sam esse ConGg pematGCees Ot the distributicn 
Pe LECT GIOBAL VYARTARLE (5-D) LAL 
Pes Gay cola is ene —pronabDiiicy dis zrabuwtior 
that is used ¢ determine the glimpse probability 
Gedem=cr 1.eo, P)., CHENDET, Cr a DErSsistent chemical 
agent hazard, based on noticing physical signs, 
lie t ogee eS et ccv ae!) ELT. EE Pe. CHESDET is greater 
Seen Oeroqlal COla unirorn (U0, 1) randcm Aumber, 
@-coct2on will have cccurred during DELT. s¢cause 
areca Moet CHOMDET 25 4 probabil imty, only 32 
Wecominos Getceminises¢ di Strebution ey Dead 
eter (s) between Q and 1) Se a. De 7a a Tecra pues Lon 
can be used. 
Dimensions: 4 by N.AGENT by 5 by 2 by 3 
Values: 
tse Cimetsmon- s)he Chemical Situation CHEUSZTT + 1 
(ee PVs eo eVOrdenaylAgG “an i1dex Of Z2rc) 
2nce dimension: The agent presen 
Sao tenses Ene COlLleECci Ve PECtSCzion categery 
Cras) aru all 
G4+h dimension: The value of the attribute MASK + 1 
Hoek Cite or Ch) 
Peete ns 2e 0: 
Weel ee Giserapution type 
2 he Bee Uabage er of the dis=ci bution 
3 —- The second parameter of the distzributicn 
Di.SASK GLOSAL VARIABLE (2-D) Roa 
Pic mcmnevmnoOldsmen= DEODAaDIIIty distrzbuticn used 
te determine the time required +o don the protec- 
tive mask, The temporary T.M.D is drawn ftom the 
daise> DUEL en; when 2 jded to the current si ‘mulation 
Eine -.eCHeEMGURR, thi a Ovides the time at which 
the mask was donned, T.HASK. 
Damens Ons. NosrkDeE by 3 





CT.NA 


P2208 


ei. PP 


Values; . 3 
lst dimension: The sidé of “he PERSON 
2nd dimensicn: 
W-erre d2stribicion type 
Pec Riecwe paramere Cl the distribuscien 
3 - The second parameter of the distributicn 
A GLOBAL VARIABLE (2-D) REAL 
Pits daiave Olas =ne probasil= ye ees De oot) sed 
te determine the tine 22qu So Ome ee oie NS bye 
agent antidete. The temporary variabl+ T.NAA.D is 
drawn from the afer e ion and, when adad¢ed to 
T.CHEMCOURR, sets the time at which the ii eie= aon 
was complete, T.NAA 
DINE MSsOn Sse. SLD E by 3 
Values: 
fae oufenscen. Limtees tiger o= che PERSON 
2nd 4d mensicn:. , 
ene C2 oa Ue) types. aaaty, 
Ceo Ease ome aMeS Sh wor the dasecsbution 
See seGO NG PakeNStCr Of tne distr ibuticn 
c GLOBAL VARIABLE (3-D) REAL 
Pome shcwmend> tive Decbabsticy dict ri bution used 
SoeG@eceoMine Dic tine EFequiztsd cto teach or creates 
Overhead ccver. The tenporarv variable 7T.Cnc.D 
Grawn from it *s added to T.CHEMCURR ao Viele -<ne 
Pee thacwmene COLLESCETVS  dDrOotection was rsechec 
(eel So wees Ne 2° we Ch the Avarhead cove: was 
ccmplet rely e€vex,-the body (T.O0H8C). 
BPeamenszOns: NeSIDE by 3 
Values: 
Tet dimensicn: The side of the PERSON 
Zune sme as Tcn: 
Pot ncedicn bl puclOn type 
Pomeeoicetas2oe Cdramece: Of 2he distribution 
See Wes econe Pabanecver Of the diaserioutior 
GLOBAL VARIABLE (4-D) REAL 
tipomaraay NOldS che peebabilizy dist=ibution used 
te determine tha time required to don a given iten 
Semelliomeca sDECTeCelVS Clochiag,..=cr @ech ody 
area. The temporary variabie T.>F.D is drawn from 
the distribution; when added to T.CHEMCURR as 
ee felds the sime at which emercLlocaing was donned, 
Meteor (ie ror bCdy acee =. 
Dimensions: N.SIDE by 3 
Values: 
ist dimensicn: Th2 side of the PERSON 
2nd dimensicn: 
ie=wihe @istcibution type 
2 - Tke first parameter of the distributioa 
Memes bPo SSCoOna Parameter Cl the distribuczicn 
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BS SeNCE Teees ATTRISUTE 


iS. 
oa 
rr 
ra 
© 
cs 
i 


mas wae ie eis sed) 2o Store ths pointer of che 
entity UNIT (not modelled in thse chemical effects 
model, but included in the STAR implementaticn} 
aescetes-a wien “cHuement cy PERSON. Fer further 
deeen ts, see Aposcndsx 0, Seciion 2. 


MASK Dene. A CLR SU Ce INTEGER 


Pista omduea es 2 <hs PEASON is weating 
iene meme Cel Deo. SCzlV=s Task. 

Value: - 

(ee 2eeote Nester S NOe being worn (crit) 

1 - if the mask is being worn (on) 


MASKLEAK Pee. Al Re SU dS REAL 


Mies tae aa Uc eOVearcS =the ameune cf loakag? (cf 
any) that the mask will iseak to vapers and aero- 
eo ioe eee ee SPSS Sela Ss COE Cen = r+ lor 
See eee S Ba SON TS Poca: on, BEP.2.CURR, <=°c 
Venom ets CereGh i V> CONnCenz=sation of agent rnside 
Weis ine Value 25 drawn from the districsua- 
£ion D.MSKULEARK 
Veaanes ate 

Cee eee leo ees WOe Leak 

A ftaction petween YQ and 1 15 the mask dees 

ee at 


Men. a. CHEM GLOBAL VARIABLE (1-D) R2AL 


Mesmaena he orOve des S16 Minimum Sigqniricant isvel 
Semice cc eCNeoheretion ELOmr each ager. . LG ae 
ze 


EQNeeCte=me On 5S below Sills value, it is =rea 


? 


as if there were no agent present. 
Dimension: N.AGENT 


Mois s Stic srt Rum Stgniczican. concentration for 
each agent 


MIN.G.CHEM GLOBAL VARIABLE (1-D) REAL 


This array provides the minimum significant level 
Eee Ound sdeDOSm= en LOnr Sach agenz. Lf Zhe derco- 
Saclon =S EelOw thes value, i is ‘treated as if 
there were no agent present. 

Dimension: N.AGENT 

Values: Lie Mew num estate ticant depcesition for 


@ach agent 
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MUGigaGeDECON GIOERAL VARTASLS (1-D) REAL 
Dio eaaveaOV Geom a means OL adjusting the time 
it takes to decontaminate a given pody_  aré¢a, 
Peeve draw Leom Dis DECON, <9 allow for khe 
presence ci more than one agent One Ske. he 
there is a second agent vresent, 7,DECON.D will be 
miiti plied by MOL AG. DECON + VePids ene eins 
réequited =o decontaminate both agents simuitane- 
CuUSEY. Wencomeseeaseeeasse aqents, ©.DECON.D will 
Plo deanye CUinhenG ap eECON *wice: -e*c., 


be “mal+ip 
n 


ViQetmricmlisit Slacagsson factor fcr the side the 
PERSON 2S on 

No AGENT GLOBAL VAKTABLE INTEGER 
This variable gives the maximum number of agents 
that will ce used in 4 given scenario. ff is used 
eee doer Ston ali ezrays dependen: on the adqenz 
Do ea see e eens Velie fOr ali “DO LOOPS" thac 
LtSEats OYE the agent typ. 
Value: AS given above 

N.ALARM GLOBAL VAKIABLE INTSGER 
Thais variable gives th= number of ALARMS created. 
Vaiue: AS given apdove 

NePERSCN GIOBAL VARIABLE ets 


fais Variable gives the number ot PERSONS cresa*t:d. 


Value: As given akove 


b GLOBAL VARIABLE INTEGER 

Dieomvde tacks Gives ~£ho  “scrai number of sides 
(tomsces) =e be played in the sceanrio. It ney De 
Simply 1 (single side scanario), 2 (RED on BLUE or 
eauivalsn*= Op osea cers oan WO, 26 allasd and 
eed Od ty forc’s are played. 

Value: AS given above 

~stSe-TYPE GLOBAL VARIABLE INTEGER 


This variarle gives the number of vehicle systen 
types played in the scenario. The two attributes, 
system type and weapon type ars used =o ad 2c ey. 
particular vehicle types. 


Value: AS given above 
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N.VEH.WPN. TYPE GLOBAL VARIABLE INTEGER 


thas Varta blewsg, ves one numb of vehicle wearon 
eybpesS Playca 2 the Scenario. The €wo attrioutss, 
Syaceumeoy po did emaWee Don cypS ars used CO 2ésntit7 
particular vehicle types. 
Value: AS given above 

ns VEHICLE GLOBAL VARIABLE INTEGER 


This variable gives the total nump2r of vehicles 
created. 


Value: AS given above 


mon. FACTOR GLOBAL VARIABLE (1-0) REAL 
i cmc MC ROUdoo mete seducCt On factor used tec 
eon e Cun Vc Mie=avenow= dosage =O eccount 
Reese metre P Ofee Serle Agent anoidoce.. This 
eee ees Ie =PS Seca y Asset lOOTEwaehen 3 
ete -ecrne anu GCr= $5 CLjcc sd. When A.ANTIDOT? 
is Danco Dyerene CUSEone 17 osag2 conzained 
ian AGA.CUMTCOSE, ~he nerve agent dosage wiil b= 
reduced by the NAA. FACTOR. 
Date nsiom: N.S LD s 
Value: The reduction factor 25 given above 

NAME eee eee st NEG eR 
Mars attribute CONSISTS. of an index number used 


ww oO 


mcdenttaty 42 particular PERSON. Normally, ic is th 
number of the DO LOGE iteration index. 


Value: AS given akove 


NUMBER TENP. ATTRIBUTE PN TSGE R 
ieee oreo CONSS= tS Ot an index number used +0 
Viotern Veda Se leecular VEHICLE. fea Mdyebe SAS 
number of the DO LOOP iteration index, Qc scone 
cy De Os vehicle bumper or serial number. 
Value: AS given above 

OLD.DOSE GLOBAL VARIABLE (1-D) REAL 


Mipbcomeeaave SS TSed tO SzGse she values for the 
accumulated dosage as cf_end of the previous iter- 
ation. Tt is used to determine times 4t which 
impairment, incapacitation or death occured (see 
routine CHEMCAS. EFFECTS, @reOees Se 5eecr ion Ey It 
is set by the modsl in the routine UPDATE. 


Dimension: N.AGENT 
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CLUCce 


Yaluée: AS given above 


GLOBAL VARIABLE INTEGER 

as variable Vaca lis) COC che MeSt Tecene 
Golleeceive fErotec tion category thaz the PERSON was 
Zaid me Ne eneanged Carsaqoriss during DELT. iS 
se equal to thé current CP value af the beginnin 

of the iteration by the routine UPDATE; iz the c 

category changes EOr any 2@ason, the old category 
fe StOecd in OLDE P=For ae rema: ‘nder Gi tne 1 ce ra — 
*icn and the new CP egoty +5 s-crsd i212 he 
aetra Dues Cra It =5 eed Eo Blea d¢ztermine 
ane SeauGtson 2 Goneetecsat On Of depos: zion 
caused Bs 


Value: AS given above 

CLDX Lewes Pip 1s REAL 
ies cee ec Clves Phe COGrdinare Or the loca- 
eons cfc Pecks OMe at [he wWhhs of tne Préevicus 
Meta 220. 
Value: As civen above 

eLDY iene. ATTRIBUTE REAL 
Moores eieeogs Ves the Y CoOorcina=e of chs loca- 
Pact Ome at Ser PRS ON “ac 2h time of “he oravious 
eee = deen. . 
Value: AS given above 

imo EN. CLOS ED Levent UR Ue TUTEGER 
Die Peet aeat Ce MS oli E S=pesvehuele - is 
Bees ee velesed- ) l= 25 used to derermine ahs 
leakage of agent inte the vehicle, by setting an 
Taek en SWeno Cal LLTER 
Value: ee 

ee the Ventcl¢) 1s Open 

1 - 12 the vehicle is closed 

me.aAct. OHC GLOBAL VARIABLE (2-D) REAL 
This ray FOVUdess 2ne  peobabiiseies that an 
eta VWeLlemechoOoseha Parereular one .cf three 
euro mnase Ve eee, ONS in seeking cr creating over- 
head cover. A uniform (0,1) random number is drawn 
enGmeelipated Vi2ESs. Co che first element ~a ~he 
sccond dimension - If this number is less than 
nce ecuehe me Of PCSACT.OHC, the first feo Ls 
chosen (enter a vehicie). If the number is greater 
ici oameagicmecOn une Satse clement, bue tess chan 
the second element of the second ilmensicn, the 
second action will be chosén encver a bunker). 


Ges 





Otherwise, Micmenimd sdcrston iS chosen {crea 
Pea ovethead cover). Ves getasiis, S 
ou tmerOuc (Chapter 3, Se zion 4) 


Damen siens ty Neste Dy 2 


eee . oe , 
eeedtetetecOrs sine 2UMbSr Of <Cne Sids the PERSON 
LScO nr, 
2nd dimension: 
ieee eempachene le cy Of EnO0Sing action number 1 
2 - The protaility, of choo sing, action number 2, 
adqed t¢ the first Erobapilit} 
Be. LEL. DECON GLOBAL VARIABLE (1-D) Roa 
This array provides the probabilizies of chcecsing 
to decontaminate after symptoms. of chemical agent 
peisoning have apveared. Pee sie copedninat® cy is 
Shes ty meene sa COmo@ sc Of removing aglil clothing 
and gear decontamin eae’ the Sencize oody, and 
replacing the clothing Wit biel. cnem. C21 ce 
views Ctot hing. ass opti Oh is crrered when the 
rewtine DECON is gone d EEO the routine 
S17 WE reg ie bey eC]. 
Dimension: N.SIDE 
Values: ome meraailiey Of  psztcrming delayed 
decontamination 
me, LMM. DECON GLOBAL VARIABLE (1-D) REAL 
iietomemscy  ocevead cs =nc  Deebabiateies. cf ¢chocsing 
emo COtea t-fas- tN staately artes ILSccVveriag the 
Be eee Oc a en -tlcd! 2d-nc  (bazaed. Deas. 235 
Geer Ome cemwee te Gl Ge atcw ene Lazard 25 face 
S-omek ae Noe eacececaAlenmats Cn 25 chosen, 1% will 
Senseo Of ese yececentamineating. expcsed skin, 
Set Be ClOtnarG eMiceel> NOt Chenhicel protective. 
Aces scCiremetacoOn has pech compieted, all 
dmeoaseOresnc SOdy Will be cevered by full chemical 
Paemocmaw =. ClOrn Sd. This optio; is offered when 
the routine DECON is calléd immidiactely atter 
detection cccurs. 
Dim2nsion: N.SIDE 
Values: The probability of ovperforming immediat? 
deconcelentart on 
FC.MASK GLOBAL VARIABLE (1-D) REAL 


DittlamcascyeeCcOnmeains che probability of a PERSON 
Peete oma teceet leony attack nearby as a nonper- 
sistent chemical agent attack. If the PE RSON Ce 
regard the attack as possibly nonpersist ea 

will mask but will act don protective cloth ag, 
nor will he be considered to have detected = 
presence of a persistent chemical agent hazard. 


Dimension: N.SIDE 
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Values: The probability as given above 
pe. MOPP GLOBAL VARIABLES (1-D) REAL 
Mies aes ayemcemed nse the —PrObabil=ty ct a PERSON 
treating an incoming ar Soe 2r atczack nearbv as a 
ersistént chemical agemeeactack. ff the PERSON 
ces regard the attack as Cee bay OS eS. Svea he 
will den full DSO rcCrIVe Clothing, and as wi dd be 
Semtsidezced ito bave Getsczsd "fhe oresence cf 2 
persis stent chemical agent nazard. 
Dimension: N.SIDE 
Values: The probability as qiven apove 
Pe. MSKLEAK GLOBAL VARIABLE (1-D) REAL 
i oma yon ea. 1S the PEG Ba Dl Ieee at 2 pret ec= 
move Mask ewWilll Leak with tespect Ec vapors and 
a¢rosois asa result of t2ats, combat damage, 
MiCeO Cul ateeng O= GOnQi hg, etc. t= th mask 
wili leak, eceeeakiag= Clin. gt 2tawn 2207 
Preto LL snk . 
Dimension: N.SIDE 
Values: The probability as given above 
EC.NAA GEOR AL AVARGABES (1-0) REAL 
Sec aa VyemcOn kat Tso tho  DLODeD= lity that +h 
PSO teas SU Oe POOT Tea ning 98 panic, 
We Dojece famselir with che nerve agent antidote 
Uses CL eCunSeances Other than TAS appearence of 
nerve agent OSs such aS descection sci the 
agen = er the earence of symptcns caused by a 
chemical agent “OF hen eemen =i NeaVs -adert . 
Dimension: N.SIDE 
Values: The prebability as given above 
Ee. OHC GLOBAL VAKIABLE (t-D) REAL 
Mis mca ecomeci > sou pCODa De ity Shac a soldier 
shat has gece ooo presence of a persistent 
agent hazard cae means will assume that the 
agent is still ae toward the ground, and as @ 


i 
result will aHeaa COvVer. 


se2k ove 
N.-SIDE 


Values: The probability as given above 


Dimensions: 


ios: 





Bee fsa FAK Gl@saAi VARTASLE (2-D} REAL 
aes Saeena y gives Bnemonobabeiicy thes 12 s2en oF 
pet (eewenicat psozeCctsen coveting a given bedy 
Sea ew leeiC evict =Ssespect <tc liquid agents. 
This leakage may_ be caused by tsars, ccmba< 
da Age y 'Mieaseeon Gite ng Gs GORNing, Sone agent 
+ + i = 
being ¢ rapped under the gat ment from inadequate or 
no décontarination. Ti the item will leak, the 
leakage amount is Tawa Peonweewe st LEAN. 
Dimension: N.SIDE by 7 
Values: 
ist dimension: The side that the PERSON is on 
Zided=<=tens tons f£ne PeobabDilAty as given above for 
+h2 body area 1 thru 7 
FERSCN ee a Nae 
oma owIOreay etic y ts wsed tO model any ccmca- 
Sant on the bactlefiela. 
PERSETR SEOs AL VAR TABLES {1=D) eG ee 
(eto assay 1s use €OrS2OGS “ene eo2nter tC Ene 
memory location where the temporary entity PERSON 
ane 20s dc teepDute Saaige Stor sd. 
ee. ChE Teme. ALTR teu Ts PNTEGER 
Pieomecees hues StOres fhe points: tO the atta 
Peconic hk OEOVIGeS Ens LEOTeSCT2OnN EACTOE IC 
each of the seven bedy areas or the PERSON. 
Pr. LEAK EMP. ATTRISUTE INTEGER 
Pieomd@ cialis’ StOreSe <= pOlNtes fo che. array 
PFA.LEAK, which provid2s the percentage leakage 
with respe “Seco mes eg aAgsnh=s Of he chemical 
BeevcGtsve €leGirhang On Gach cfr the seven dcdy 
areas of the PERSON. 
Ee. MAX GIOBAL VARIABLE (2-D) RGAL 
imcmcbrey ueroved es £ne protect icn factor for the 
item that provides full chemical protection for a 
iven body area. BIplLew tly, this array also 
éfines thé maximum protective eae MOPP) level. 
Dimensions: N.SIDE by 7 
Values: =~ 
1st dimension: The side that the PERSON is on 
Ziad Mens tens Ime DrOotection factor for each body 
area, as explained above 
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PFA.CHEM GLOBAL VARIABLE (1-D) QEAL 


anus ad soa 7 provides Biommecuchene Drorecticyn Tactor 
SCr cae Ce et ese VCD body areas . 32 <=he 
PERSON.impiicitiy, zhis aos @aiso defines the 
Gurr 6niz pEotecs=-ve (MOPP) level. 
FRFA.LEAK GLOBAL OVAL TAREE 9 ( 1-2) REAL 
This array rovides the percentage leakage with 
Geemeecemto {t2qyte agents of the chemical protec- 
tive clothing on each cf the seven body areas of 
the PERSON. The leakage may , Ds caused Dy tears, 
cembat damage, improper fitiing oF COnR ENG, | some 
agent being trapped under the Garment nae ee de = 
Gitomer NewtscOn catima-15r. The determinacticn of 
wher het Ceeoee Meteo cil weyould Leak wes acccn- 
Pied sth cud hs a compar son Soe fee oe DEAK. Le 
he item will leak, the PFA.LEAK value isc drawn 


from D.PF.LFAXK. 


Dimension: 7 
Values: ; 
O -wibe hc cen decs nest Lear. ; 
A fraction between 9 and i if the item dees 
Leak 

RDP TR ees. AOE Rees a iNTEGER 
This attritute serves as a Senos Set as CURDS = 
length of the array A.ROUND. As ROUND 25 a4 disuse 
MeCN wertcmaene ed Chemically; OLChemicas nha tur és 
of each reund landing sufficientiy ncar to the 
Peon Gur ing DELT to Cause he PERSON tc react 
gee Stcrsd. 
Value; Tre numbers Of ltsmS in the queue stored in 

A. ROUND 

RCUNL Tae. APTA Seu Te LHUTEGER 
This attribute serves as 2 pointer to the array 
A.ROUND, which is a queue into which are placed 
che time and chemical/nonchemical nature of each 
BolvageeandenG SULt=e*e¢i1encr iy near =o che PERSON 
Quel ngeDe bee Oo cause <he PERSON to react 

aL DE GLOBAL VARIABLE ENTEGER 
This variable is used *9 store the value of the 
side the PERSON is on. Wiese mder cs ote COLCR «is 
used, SIDE = COLOR(PERSON) + 1 


Value: COLCR(PERSON) + 1 


No? 





SKIN GLOBAL VARIABLE (2-D) REAL 


This ate ELOVideS the skia arsa associated with 
each of the seven body areas, Differen= values are 
allowed mers qijfferent sides 0 accomedats 
different ceverages associated with items ci the 
SrciGaltray OnGuece: Ve gcar = fOr 2xampies, with one 
EC=G- a Glcacemceuld GevVer down to "the knees: in 
Picemec@BMehiGe mam gaecke: Witch only covers dowa to 


the waist is used.. 
Units: square centimeters 


Dinerswens; N-.SiDE by 7 


Values: ; 
Ist dimensicn: The sides the PERSON is on. 
Cuan Osteo dstems 6n= “Skim adrea associated with ¢ack 
body area 

BOLDIER GLOBAL VARIABLE INTEGER 
i ewcaae ee oor o CONVenlons iy Sher <c tic 
memory location of che PERSON which is currently 
Bemis @eeCred 2h ths MOSEL. 
Value: SOLDIER = FERSPTR( NAME(PERSON) ) 

om. CEEATHING GLOBAL VARIABLE (3-D) KEAL 
teesemoncayecrOviLdes SEh=s beca thing Sate o2 the 
PeusOneas G@ flnctioOn Of hlS activyicy. His activity 
25 detwermined from his system and weascn +ty¥p3 
VEH.SYS.TYPE and VEH.4PN. TYPE, and his defilade 
Prat 
Uraes s 
Deon seet Ss sea (ones t on lives by No VEHSNPN.TYEE by 5 
Values: | 
Ween mensions The VEHSSrS TYPE of che PERSON 
2nd dimensicn: The VEH.WPN.TYPE of the DERSON | 
3rd dimensicn: The breathing rate associated with 

mie DEFNUMSand the Other two dimensions 

Sue NEBCSFELTER GLOBAL VARIABLE (6-D) REAL 
This array provides the amount of leakage ci agent 
through a vehicle expressed as a pereesentage of 
the outside concentration. mix. “to -veea te Convery 
PiemecoOteenhtra=10N Of agene. in tne air and de rosi- 
Pa OleiOreegG@ens Ch the Oxtsrior of the vehicle =o an 
equivalent concentration and deposizion ansias =the 
vehicle. The temporary variable PAX is used to 
SPOncemWNciener MOE TnNOt che PERSON is crew cr 
assenger on the vehicle; the temvoorary variable 

ATCH is used t¢0 distinguish between a vehicle 

with overpressure werking (CP=1); a vehicles 
without overpressure, closed; and either vehicle 


open (CP=2). 
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Pio sgoNS seo de oloet PS by N.VEH.WPN.TYPE by 2 
dy 3 by 2 by N.AGENT 
Values; 
Poets Terme lac Vest o. TYPE of =hR OCBRSON 
Z7egdeaie ws censeel ne Vel. NPN. TIPE of the fF eRsCh 
3rd dimensicn; PAX 
Pv ieee ENSCN  DelLOngS 2O 4 Set CREA 
PAX = 2 i1£ the PERSON does not beleng tca 
set Crew 
th dimensicn: HATCH 
HATGw =| 2 ECP e=: |] (Wh 2Clemwe = Coes sang 
Overpres sure Syste) 
eves ner 2 and OPEN.CLOSED (VYV2diCLp) 
= 1. (vehicle without Ovsrpressire; 
clcs24) 
DS teiee= 5 sb OPEN. CLOSED (VEHICLE) = 0 
Sth dimensicn: State of agent 
eae Ss baat Cd agent ; 
Cae = vapor cr asrosct 
Sed ets. Lt omageih= Gyos 
eekG. LMPALR eee a OP ie, INTEGER 
ieee te Reese tee | SStyss 25 a pointes to the array 
TS.8ME ATR, Weaich gives the time that the Lianpacr- 
Ment dose threshold was reached for each agent. 
ieeG si NCAP eae. ATTIAISBUTS INTEGER 
Mies eset eeu) S2eres aS 5a DOL ncey to *=he ezray 
ee enn ie SOLVES, =e Gime cld= ane “nce paci- 
Miewomu dOSe  tansSa0id aS Teachea ccm 2aCn age2zt. 
Mech EMGUR GLOBAL VARIABLE REAL 
This variable serves as 3 counter that keeps track 
Sieenc ti meeae Ween Gene Last actztenr perticzimed or 
See ee to) 6be performed by the PERSON was 
eyes tome See nic kelly - se. @ che time of <he 
2 tera rior ale aoe teens OCC. end se2RSS ere 
assianed to Dy Bisco  Vdewap =) 5S se ter omen ted 
with the time- OF che @vent; aS actions are taken, 
the variable us incremenced Dye ene eeals 22 (2s OCK <~O 
Decree OENeeias ace1 Ch. TAS Next acticn, theretore, 
Vee O-ge i sat tine T,CHENCURR . 
PecHEM DET ones ATISIBULS REAL 
Moss a@etettbute stores the time a= which the PERSON 
cetected ‘the presence of a persistent chemical 
agent hazard. This detection may have occurred 
due to any Si eee 2OuUz possible means of detection 
ceemee VETnCTuON routine “dascussicn in Chapter 3 
or more détail). 


Value: The time at which detection occurred 
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PecCNT AL Dene wae on CBU TS REAL 


This attribute Pees the time at which consamina- 

rel occurred ever the entire surface of the 
BERSON Or his eel Pecelvs Paoes Cus one ees 
assiqned a time when the attribute CONTAMINATED 


changes frcem 0 to 1. 


Ct ier Ne wa cew ny Ch CONLTaM=natlOonr occurzed 


ee CP Pee A ook e Se To Kk2AL 
Miva meaetGtette DEOvedes che tine at which the 
Pocus tle danicomecUreon« “level Of c¢cclleclive 
Beet eccrlon. 
Value: The tim? as given above 

me CURRENT GLOBAL VARIASLE REAL 
iCute VES ene WCurTent simulation  <2imeé 
Neehanh €22 Waen Cccomear NOaGSsl cz#iliang <~he chemical 
22 ee ec Cc So 
Value: The time as given above 

1. DECON ree sen te oe UTS REAL 
Vitqame Coenen G. Voouehicueome a+ which <ne prccsss 
Wee ot ae o ena Ss Coleus , we en Ole o. cis 
genase wd OfNflrl Chemical pZOcSC=1LoOn after deccnta- 
Gena. Cf. 
Value: The time as given apove 

oe Le BEM. ATINIBUTIE nf AL 
Deemer. Ct Gives choutim> of death occuring as 
eereciit Cl an overdose Fe Vehetiace Peagenk.. 1c 4S 
Cocwii-dueehs £IlESt <ime she dosage from any chenr- 
caeaee an passes its r2spective lethai dese 
threshold. 
Value: The time aS given above 

Pe DASK ene en ee eso REAL 


tis atet2bute stores the time at which the PERSON 
finished den ming his protective mask. 


Value: The time as given above 
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Ten ad LEAP DIRT SUTE REAL 
This een louse st Ones chs time at which the PERSON 
irished indecting himself with a nerve agent 
eacidols. 
Value: The time as given asove 
Tr ORC Pete ALTREBULE REAL 
This attribute provides the time at waich the 
PERSON assumed his GUetete. teovel of collective 
DmovcGmeeol, if DO oWenmctdccO CP 1, 2, ¢x 3 during 
Snis “iteration: ctherwise, it is the time <hat he 
created tem Or ary OvVermesa coves Jn CP 4 or 5. I: 
is also used as a check to see if *temoorary cver- 
head ccver exists. 
Value: 4 ee 
OF Seno Gvomj-odecewet exis<s {oF the PERSCN is 
=n. Co eo 25 Ole - @isbe G=apaurenac.a cally 
exis ts) — 
The time as aiven above, Lift overnead cover existe. 
ere «cn om TEMP. ATTRIBUTE ee 2G R 
Me sedetes bce Sec Ves5 45 4a pointer tc the azray 
Tigo Cie ewe Ne gives @hS Tine Erat tae curtent 
isvel ci aidividua Peers nical PEOsce2ce: Sa 5 
Senedd, LPoOsemea ce bcd ya sea . 
ies IMPAIR GLOBAL VARTABLe (1-D) REATI 
ise Sad erG Vi dos wene NS ce which the ~mpair- 
ment dose threshold was reached fer each agent. 
es Doan een is Se O5e4 a8 che a eee outs 
NG eM A Be 
Damens2on ? N AGENT 
Values: a 
-~ if the impairment dose thresshceld has not heen 
er 
The time as given above if the impairnen= dese 
threshcld has be reached 
TA.INCAP GLOBAL VARIABLES (1-D) REAL 
This acray Bao eG Ge micl cis dt Wh2cn the “inca a= 
Gica. ion dcs threshold was sreacnred for (each 
aqent. Ls pointer 1s stored m the attribute 
Tee AGeenGn Ds 
Dimension: N.AGENT 
Values: 
OM=922 the  incapacitacion dose threshold has not 
besn met 
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The time as mevVemeamove i1f the incapaecitéetion 
dose threshold has been seached 
TA.PF.CHEM GLOBAL VARIABLE (1-D) REAL 
ins VesSayeerOvides the Stomp hese eRe /CUSs ene 
level of individual erences Drotection was 
Gomned, for each body area, Tne po+nte= to ees 
era vetomso reread 2a che attribute T.PF.CHEU. 
ige GLOBAL VARIABLE nee ae 
mines israegae Gives =he simulation time within the 
Main combat mod2l at tne time of the last iterza- 
rack ione 
Value: The time as given above 
bet GLOBAL VARIABL& (1-D) RAL 
fees Ideeo vee lces 22 ee ~Cconyenienc= tc cali for 4 
Mees O=n (071) Tandea Dunder. 
Dimension: 3 
Values: 
ie 2 ene Unseen e gdelot a Du ti OT) 
2 ae iene pie Se eeeamneoccs) 
3 - 1 (the sacond parameter 
Wid « NO gies 22 CN Te ENTEGSR 
ieee se CULe COnSists Of Zhe index. number used 
Mowe tees y cone VEHICLE tha: che PERSON is on. 
Value: 
The PERSON +S nov on a vehicle. 
NUMBE Renee) Endewene VP Ee5ON 25 On, Otherwise. 
MEH.ETR GOR AL VARTASLE (1-0) PE EGR 
tiesmcsaay 9s Used tO stones the poltn=¢= tc the 
memory ROcdcesem whess sho cSmpcreaery en=icty VEHICLE 
go0@e eS dees OU.esS are StTOr sd. 
Wiis closet YPE Teer. ATTRGEBUTE INTEGER 
eee eo cl ce cong wich YEH. Pi). EEE is used 
Bact sr yea Palttieular vehicle ty se 
Value: AS given akeve 
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Von. WEeN.LY Ps Powe een ene SU LE 


ts 
os 
t3 
t 

Q 
rm 
in 


ee wees, a ONG eWwaeh VEH.SYS.TYPE, is used 
Be lems yea hasemculan vehicle typ. 
Yalue: AS given akcve 

Peat eCLek Lees ENGL OY 
ne Ss . elias Ea is used to model every vehicié on the 
battle fiel 

WARNING PEMPS ATIRESUTE INTEGER 
This attribute of an ALARM tells if the ALARM has 
scunded. Po AGAnGewals automat aicaliy scurnd 4 
warning when the concentration of agen= in the air 
at une iocat p2On OL he ALARM passes the czhreshcid 
cencentraticn set Zor Clewmerasnver ah chs giora 1 

Rea ban il feue NT TRIE SUTS Ne As 
iS eben cues aos ow  CoouGmnaac OL The loca - 
Bel Cee eNceNnn i Ge sone CUFTSN< Simuleatien tine, 
ie CURR eo Nae. 
Value: AS given above 

fee 3 Pe mies A TTR LeU REAL 
Riese © ecm aemvose ene § Coo=dina ts Of ghs loca- 
T2C0n CL the PERSON at =he Current Simulaticn tine, 
eter nf Ales 
Value: AS given akove 

Pea LAR i TEMP. ATVURISBUTS REAL 
ieiseees Pruceegivess she X coordina ve of tne ioca- 
Peehero@r che ALARM at the current Simulaticn tine, 
T2CuAR ENT. 
Value: As given abov=3 

re CURRENT PENS eA Lon PSC LS REAL 
Dicer evte Clves che X coordinate of cos GC i= 
EPeGnmoOuermc PERSON atethe current simulaticn *inme, 


Ce CUR Rh ONL . 


Value: AS given akove 


Ves 





A. ROUTINES 


ieee ives tne mode! and calls aii cth¢=s 
routines. a 

2. Updates the depositions certain global 
ere and schedul-s_ Deon ee. LON 
chan cn order EueOugn the  2OuTins 
UPDA 2. 

Sele csrn ines ene Cnemical Situation faced by 
eee oes SCs . . 

(eee res hess aieene eC TeeCel ye mMcasurtes (15 
jee Coat tony =OugdSs impact Near 4 
Bese oes 

5. scheduies a chemical detection See hes 
G@isecely "On EneoUugH 4 cali to the SOs we 
DETECTION, cased On the Sizuation. When a 
Ghietecas fazerd is JOzeCE en, Sch esou. == che 
APpropriate reactive measures (seeking 
overhead SOVeE eeCon= senae eg, 
Pe see eng ese eae | 

6. Updates the dosage through a call <+o the 
Bough Ss. Vest t. a 

Vara ossedds Tages cc whach dosage thresholds 
are reached, dese acerOonec sti, @ny) =) 20 

Sue toms, chrough =he 2 aia ae 

Greece Tre CCl o. 


ROU Tey ESeeGAL LED. BY “Chew. CHECK 


Creu Case sn ree. 
GROSS LNG 

LECON 
Doe 1 2ON 
Desh R Le 

DOSE 1 

MASKING 

MOPP 

OHC 

UPDATE 


LABELS USED WITHIN ROUTINE 


Deno T s+ HEM 
DAKEGT 
DCSEGOMe 
Rese y 
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HreMEORARYeALaRtpULES OF PERSON INTEGER 


CHEMDET 
TimSeeactoouee Shows. If she PERSON has 
detected the presence of &2 parsistent chen- 
ical agent hazard as Ck eee previous 
westeaelon Ca OCheMNacHacnk. 
Values: 
QO = indicates no detection 
1 - indicazes detection 


CCNTAMINATED 


eee ecu eetc 2S 2 These is contani- 
nation over the entire surface of =he PERSO! 
ones collective BeOr oC aOR 
Values , ; 
- Nc contamination over all surfeces 
iP ecohecdliana.sciessaoeceic Of aii surfaces 
cr 
Thess aderes bute indicates tae cuznent level or 
Semrceccile pECcecel on aL LOD e@eae 2 ms PERSON 
Values: - . 
(event clon Mae lia Operacing OVErErTeossure 
ane 
2- A vehicle without an overpressure system 
Seek kUnKes. Or buiidiag 
1 So . fexe pis, Cac oe OL perio. 4. shes ary 
cverhead cover 
De ler moce Ce. ON ene PORSON 25 22 ons. cper} 
MASK 
Ties Satemepuce anagscates af the PERSON is 
Wsaring the chemical protective mask. 
Value; . | 
0 Tio owe se ne. Delmg WOE (O58 £) 
1 - 1£ the mask 18S being wotn (on) 
ROPTR 
This attribute serves as a pointer *o the 
zength of the array A.ROUND. 
Value: The number of items in the queue 
stored in A. ROUND 
BEM ePORARY ATIRGIS UTES OF PERSON REAL 
OLDX 


imeoeatce1 pute gives the X coordinate of the 
mecarticn Of the PERSON at the time of the 
previcus iteration. 


4 
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Value: AS given above 


Sey 


ry 
f2a 


¢ t fH- 


This attripute gives t 

Hecataen Of i the PERSO 
DEeVECUS Iteration . 

Value: AS given above 


(fs 


De 
Oo 
rhc 


he 
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ct rs 
~'O 
(D © 
eae 
4 —) 


moO 


fee CH ED Dest 


PismwattEwpibte = Stores the time at whic 


ry 
(tt 
ety" 
iD ds 


h the 
PERSON detected the presence of a persistent 
chemical agent hazard. 
ico tT AN 
This attribute gives the Petco a: erwin ten 
contamination Coes enews: eos | Scere 
Saeco cr MEN CEN PERSON Oo “8iS collective 
BES SC tom. fe 1S assiansd 2 time “when the 
Amie muse SeONPAUENG ED Gaaetces fiom mw vo 1. 
Value Ric Gaile fc. Wien (Cone ag Nat lon 
OcecuEEca 
een te 
Meee eee Nee Ose see ne tame 2+ Which the 
PenoO Nero ished dorning his vrotective mask. 
Value: The time as given aoove 
One 
This attribute provides the time at which the 
PERSON assumed his current level cf colliec- 
PIMs EOrcet tO Nye. ft he went. inzo.Ce 1, 2, ,9F 
3 during Wie ead NOt Ounce Wi so, 1c 1s the 
time tnat he created temporary overhead cover 
ewer eOr io. CoS. also used as a. check to 
see Lf temporary overhead cover exists. 
Value: sy 
OP f 9NC, OVernead ) cover skis<s {e5. the 
EERSON is in CP 1, 2. 49s Sy ener s a 
au cOtee eat hy 2x ists) aed : 
ce imé aS given abcve tie OVet head Cover 
Paeee 
Keo Rea 


This attribute gives the <X coordinate of the 


Mecac tener toe PORSON at the current s: 
Tien tame, T.CURRENT. 
Value: AS given above 
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Vigra re gives xd 
= that wila be use 
>: AS given above 


atts 


Tes) 
agen* 
Value 


ene DE 


This variable is 
the side the PER 
COLOR is used, 5 
Value: COLOR (PER 


Seip es 


_is used to 
UO eas {on Ot 


Mite mVers 25 1.¢ 
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convenient 


Cusrens being checked in the model. 
Vanes SSO LDL bk PERSPTR( NAME (PERSON) ) 

GLOZAL VARIAELES REAL 

A.ROUND (2-D) 

This array forms a queue in which are stored 
the time and chemical/nonchen: -cal nature of 
ecemecOuna Landing sufcic* ently neat <tc che 
PERSON during DEL to cause the PERSON to 
react 


eer 





Dimensions: (A number haege enough ti 
accomedat= all rounds ianding closs 2novdk to 
apeece Ene PERSON) by 
oa ; 
dimension:The time chat thea round 
is 
ar Lmenslons 
Pele omnt ts RO] Cheaical 
4 = Teen oOUundelts Chenacal 
DEEL, 
The variable Dr&LT -s a user-supcvlied varan- 
eter that gives the time interval b¢itween 
ere sae Ten sro Selene ChE CK. 
DEP. AS CURR (i=) 
Thas arrey holds the current values for tne 
GOMCeEN=ZretLOn OF agen<(s). BE eee See (20.3 
REtogvc Of 2 ne ers) Ger ane oCa=s on Of the 
PERSON. a 
Cease /f “Cup e fetet 
Dea aension: NwaGeNnT e 
Verues: AS G2VenN above for sach agent 
DEP. Gacaw hk (1D) 
Rieoecws y enCrdseele  Cdlocot Valwes OL tas 
eae eos Stee enesdeeulmld at =i= Loca stern oT 
mone Pen SU il. 
Units: mg / Sq. cm 
Degen steon: ance Nn f. 2 . 
Values: AS given above for each agent 
MINGA. CHEM (1-D) 
This array provides the minimum significant 
Povo becteatr: Concern eraczOn tO; cach agent. 
Dimension: N.AGENT | 
Valdes. Lae Minin Szgnifticane concentration 
for sach agent 
MON. Ge Caan (1D) 
This array provides the minimum s Significant 
level of ground depositicn for each agent. 
Dimension: N.AGENT at 
Values: The minimum significant deposition 
fer each agent 
PC.MASK (1-D) 
hs wecmray weCemecdais sone probability of 2 
PERSON treating ao8 ine ome. Fi eee attack 
nearb as a npersisten chemica agent 
aceac 
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D2NeRe sole N. 5.0. . 
Values; The propability as given abcve 

Ee we Se {1-D) 
This [mecy  COMcdims the probability cr & 
PERSON treating an incoming See ony 22 ueck 
nearby as a Sees cs) chemical agent attack. 
Dimension: Ne See 
Values: The probability as given abcv 

Pe One (1-D) 
ns oEEey comedimoucu=  peObabilicy <hav. 4 
Soto menictee as detectsd th] oresercs of a 
Begeniecent agent hazard by any means will 
AS iemeiidcee Ge egen: 1S sk2ll felling toward 
the ground, andasa result will seek cver- 
head ccver. ; 
Di mons 1On: : Coo ele eae soe 
Values: The probabiiity as given above 

PtH Sreus S 
This Variable serves as a counter that keeps 
ace eeorm—eoe es eri: mensch {he Last aczion 
Beee nice or schédauiad to be performed by «he 

BRSOH Wes comnplczed. 

Gon eee, 
This variable gives the current simulation 
tone Nene the main combat model Celltang 216 
Chemical effects routines. 
Value: The time 4s given above 

at 
This variable gives the simulation time 
Within the main combat model at the ‘time of 
the last iterat ETO. 
Value: The time as given above 

UFTR (1-D) 


This Sat LS used &éS a2 conveni¢nc2 <=c call 
for a uniform (0,1) random number. 

Dimension: 3 

Venue: . 

ie Cee tea ne OE Teda Stripution) 

2- Q cee first parameter) 

3 - 1 (the second parameter) 


179 





Peeurs T¥c VARIABLES REAL 


ROIS 
Geese ver cD cme s Ussd ©O StOre the earliest 
mei ibaceecame StTOLSa in the array A. ROUND 
(ist dimension). 
Oa Sez 

These variables are used to store a randon 
Wrerorm (0, 1) tandom number. 

ERLE r 8 Sepa Nation OF COE 

LINE 3 
Gave ee thew Powe ne UPDATE, which initializes 
GeGeain <~SmMporary Variables, ASSigns ins 
SeBeatelon CE Sach Chenicel agent “az ‘he 
HOGde2el., OF Boe Sas =O the aaa 
DiP.G&.CLD, Dee Gee dak, DeP.4.0LD and 
DrP.A. CORR, and checks to see if anv changes 
DIPOEeMOGe1 On Category Ob 2nd-vidual preprec- 
t-on have been ordersd during ~he xstrevicus 
DELT seconds. 

LINE 4 
Poe eal Zos me ChEMCURR. vO equal the <*ime of 
the last CHEM.CHECK (time TL) 

PN SSP ee 
Mirsomeccu en | SSpaka ess Ole Several possiric 
Sold one ee idee ne PeRSON Concerned might be 
lmvouved in, Which are stored in =he variable 
GHewS 11, 

LINE 9 
Pemeee oe RoON tS moving, P.0hC is sSt <o zZ3r0 
pecause he cannot nave temporary overhead 
cover while moving. 

LINES 14 - 16 
eee > cer eKoON 1S in CHEMNSIT 2, all futher 
Beowmerne Gattis will be handled separately by 
mou Ne sengs SLNG. 
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Parties 


Ce sie 


PENES 237 aso 


NE. «2 9 


Eons. 3 


PINs Soe ~— 40 


Checks to see Lif tne PERSON has been contanm- 
Rewed 2c SCMe grr v.OUuS <ime. Leehen io ceece, 
Site io G ese te depos. 1On DEP.G.CURX 25 
greater <tchan MIN.G.CdHEN men) he Wali be 
Marked aS contaminated by assignirg 4& value 
Ome tC CON MoOniNAnEDe aod a tine Ci cont afina- 
tion T.CONTAM based on the ratio of, the 
MIN.G.CHEM level « Pee CULT ent  dsposS*=ien 
level. 
Tr the PERSON regarded the attack as pozen- 
clmeiy chetuecai, t.CuENCURR 2S assigned the 
Paneer Te homiccst TOUR 2naAt indaczed close 
Sco i few ceace. tO. RDU UNE yes first sez 3t 
T.CURRENT, the latest possibi2 time that a 
Reuwa ae ee could have landed during CELT. 
Date Belin sciero that che “tinal value of 
Poet Wot p=) Pens Sarciies= time in the 
queues. 
If the individual has already detected the 
fact that ha has been at“acked by (OF 3xpo oseq 
Meee ace OS Sayed GueWacas agen =, then the 
program meves down to the dose comput ation 
sequence DOSE 
Oy elie 
Checks if the PERSON was in «he immediate 
effects ellipse cf any round during the last 
DELT secends. he «ime of Ae Seay, 
BOUNGS eect oSe ~sn0ugn tO ave attected tha 
MERON meCOonCeoned §2S Stered ,in the fisst 
dimension cr A.ROUND, while RDPTR, gives the 
Peng. ni Of fa2 sound qu2ue. Th second dimen- 
SHOU Ora. HOUND has a (0, 1} Be Se ang 
Whethe= or ne= any of those asee reiunds weré 
ete caie ef SO, GHeNStl 2S wodated to be 1. 
if the individual was not aztacked, moves to 
Timer PvE tsecrT CHEE ©82Oo see if cdetection 
Wallen -CCCU= 
Peover Oonm B(O51) candon aumber 2s less than 
PC.MASK, the PERSON has regarded the attack 
5 conventional. Macmrou cine will chen go 
oer as the detection sequence (label 
DETECT.CHEM 





LINES 42 - 44 
CiseweesOmsceniegtne PERSON 15 in €P = 1. Gs 
Hemosy enone aecelOnr-s SScessary. The PERSON 
Wile Nave GS teCcen Che 27sn= Wee eons 
sét equal to T.CHEMCURR. The next stép will 
ee 20 Se on nScelanpe) DOSFECOMD., wonete tne 
routine DOSE? is called. 

LINES 45 - 50 
(oer SOON Nas not CP = 1, The Ssouzane 
Gneewomee  Sscemsh Nis mask 25 On. Le aec., 
MASKING is Sa leds Weak Ss. Sea. tS 
GeeteeUunne po kt MASK Wes Set —9 | during the 
Weaice ec. TOUT INE TeMASK has been s2t pes 
cusly. ™ CHEMCORR is set equal =o T.MkSK in 
either case. 

eS. > Cua aeo © 
aoe ence (959) 28ecom DEhees LS vescs that 
Pee mec CR a> P=5 SON owital have detected 
Phe Omesere> Cz Chenical agent. I.CHFMDET is 
Saemwe Clawac 0 1. CAENCULRR. mice = rOuUsine ex: 
ee erm eo Oonldaee DEOssC- 27> Measures 
Ddeedmeot this Getecuton bY cadiling “the 
B@eiee tues OC, DEGON ana MOPP. 

Pee 2 4 
ome ON tac wcsCidsd now to mask and/or 
Meeccopeene, attack as a2 versistéent agent 
attack, the routine will proceed to the label 
Pie sel. cunt 

PENES O11 =. 6:2 
The reutine DETECTION is calied tc see if the 
PERSON will detec= the presence of a chemical 
Moot: Sasol sano Of hs Om STOxX-mMizty zo others 
who have detected (or susoected and thus 
reacted to) the chemical hazard. 

LINE 63 
The Ecutine DOSE1 is called cto calculate the 
POpiemeccre GeCcsived during t£h> period DELT. 

LINE 64 
Die solcmie CHENGAS. BrP ECTS is calied. This 
routine takes the accumulated dos* and d¢ter- 
Mines if, based on that dose impairment 
tacapacitation, or death could have cccurred 
MoutucaueoeesS C2 during DELT. 
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pee Se, 


Ce ep 





eer ZeSeecomwso inh globe. Variabiess to 
Sec G@imece Valles £Op ‘the PERSON veiling 
ooieaaw  suen ss DePsGyOLD, DEP. A.OLD, 
OLE.DOSE, and OLDCP. | 

2. Gets tne current ground Gevesie. on and air 
concentrations. If the devosition is less 
than that encountered previcusly, computes 
Cie seSianci cs CCE coaMinat2on tevel ion “the 
PencCl eetkenlg Weathering Lmao account. 

a ees GHEMDSl,met n> atts _bute chat gives 
the detecticn status cf the PERSON. 

- Scnedules changes in individual and 
SOPen-G=-7 6 UEOESCCe1 On (CP>, ONC, MASK, and 
PP.CHEM) Ordered by the main cembat 
Sigua 1 One. 

Sere LeD BY UPD ADE 

Hee 

NG 

ot 

(1-D) 

Hear hwo Ls, Lae Gee 

ET 

This attribute shows if the PERSON has 

detected the preséenc2? of a persistent chen- 
ical agent nazacd as OLss eue pr2vicus 

Peco oelon Og Gur eCHECK. 

Values: 

Q ~- indicates no detection 

Mami nadcat2s Ceteculon 

Dies aecrcbucs indicates the current LOS 


Values 
1- A ee wc 


lave 
collective Dect oee2On at rorded che PERSON 

E 
system 


an oper 


2- A vehicle without an overpressure system 

Jeet kaeOor Dutiding 

USS A foxhole, With or without tenporary 
cverhead cover — . 

5 - No protection (the PERSON is in the open) 
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os ater ecw ma eaess 2r the PEARSON is 
esac de che chemical protective mask. 


Valu? 
0 kK 4S not Deing wozn {off} 
1 - if the mask 1S bDélng worn (cn) 


NAME 
temo oo COPS. Sse Or 2 indsx number 
Wood mcer Gon em yoa Dat eheculay PERSON. 
Value: AS givan above 


POLS eae etre) GORSISes Of che index numbe=z 
Meo teieeeactnee ty aha VSHiCLs chat the PERSON 
mao 1). 
Value: 
Miewe ens Oletoe nes Ona Feneci>.. 
TUNB ZR (VENTS LE) ewe = "He Pot 2S lly 
Caton SS. 

Nie 2 Shel eo 
Weis eee les, along awe ch VEN. APN.TYRE, 35 
Used \FJO 2@centity = p2sticutar vyeniclse <=yte. 
Value: As given above 

Ve tend o Nee ke 
Presi eu, Teton W¥lea VESH.SYS.TYPE,, is 
Heed <Cgudemclul Ved Cg=sci cular vehicle ype. 
Valus: AS given above 

MEMNEORARYeALIRTB UTE REAL 

ma. CH ows, 
PPese ber Dc NM SeOnesS th] camtec.at Which -che 
PERSON detected the prtesencs of a persistent 
chemical agent hazard. 


This attribute provides the time at which the 
PERSON assumed his current level of collec- 
=e EEOCECtT 10. 

Wale: The time as given above 


T.MASK 
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mieoedereoiesmeseetes che tims at whieh the 

PERSON finished donning his protective nasx. 

Value: The time as glivén 2bove 

POLS 

Pieced aire rEOovides the time at waicn the 

PetoONDessUM=Gun meso CULrTent level Of Coiléc- 

tive ee Oe Sep] Wene ar co € Ve 20 Cf 

Selene S BtesaclOn; OLherwise, it is the 

ime that ne created Betpead@y OVelaead Covet 
in CP § or 5. It 1S ‘also used 2S a check to 
see if temporary overhead cover exists. 

Value; 

0 Homo weCvo=nedd §COVEr 2x1StS (or the 
PepsoNn iS Lp CP i, Le OnLy Sy WATS ine 
automatically exist a) 

The time as given above if overhead cover 
execs. 

Ke CU Rin 

Boe sets Che 6A ec oL si nacs 2f ths 

eo! eee UN a> Te CULT Sent Sau la- 

tion came, T.CURRENT. 

Value: AS given abdeve 

Me cu Fh ReSer 

Dimes ves cho Y coord: rete of the 

OC eter ci mee ous «Ne CULT SL SL auaa= 

om) Mey Lee OltN ou « 

Value: AS giver abcve 

SHOrAL VAR@ALLES INTEGER 
N.AGENT 

(ides everaa be es the maximum number of 

agents thar ig p2 used in a given scenario. 

Value: AS given above 

CLDCP 

This variable gives the value for ‘he mest 

Beecen=  CoOlleczive pr OLSczLon categor Y that 

the PERSON was in, 2f he changed cat2geries 

dipping DELL. 

Value: As given above 

SIDE 

PPS vera levtam used 2o Svors the value of 

SiCmce deomemomriRoON 255 On. Lf the attribute 

COLOR is used, SIDE = COLOR(PERSON) + 1 

Value: COLOR (PERSON) + 1 
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+o the memor 


Seep oe, 
Value 


ral pmage) 
meno 
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Glee 2 Abs Vy ARE AELES 


AG.DECAY 
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eee 
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each 
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AGA. CUMDOS® 
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WEtQ Pp" 
bE 1-4 
12 
Ppa 
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CHANGE.ORDER 


naa 
ical 
model.” 

routine b 
changes 1 
Ene aruay 
by the d= 
Dimension 
Value; 

Ist dimen 
dnd aes 


fv 
4 
ty 
fw 


ro 
a 
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het Bahk 


tw 


JON 


SOLDI 


ool 


(1-D) 


y is used to store 
Ry. LOlca=2on whers © 
PeCLumanG tS ater. bu+ 


wt 


ne ssatloun 
weathe=ing 
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Sion: 
SiO: 
Enter 


ta 


nam2 of «hs PFRSON 
1f you want che 
ma sk 


ERe cemame Value of 
category if you want 
chande his “cclleccive 


ae - —: 
caeceed 


— 


you want the 
ee eae ary cverhead cover | 

Enter the valua of the pret+ection 
BQeC2ere One ra 2EW Leos Of Clothing 
ots gear to be put on over body area 


0 


bo 


above for 
above for 
above f£cr 


Seme 
Same 
Sane 


a> 
as 
as 


area 
area 3 
area 4 
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€ - Same as above zor body area 5 
9 - Same as above for Doe areca 6 
1 y are 


Ue -ecane 2S above £05 a7 
Dork staan (DD) 
This aEEay Paciidesetins DEOUaD* lity dist=si bu- 
tion for determining che amoun= of leakage to 
liguid Agen smreuolrae sm cho izeonms of prctec— 
[evo ClOmno ne Giat Cover the seven odody 
elease«. : 
Dimensions: 7 (the number cf body areés) by 3 
Values: 
1 - The distribution typé 
2=- The first paramete> of the distribution 
3 - The second parameter of the distribution 
DEP. A. CURR (1-D) 


This arzay holds the current values. cone 
GOncCen- sa 1070 of agen =(s). eae er fa eal 
ag us a 


height of 2 meters) Me ee “Sea. on 1O he 
DFRSON. a 
eee 7 Cube Ra< =f 
Damension; 4 .AGEN? 
VeluSss:2AS G21VEN 4200VE [O02 Sach egent 

DEE. A. OLD (1=-D) 
Tees alTay. hclds she most tecen=t values fer 
eEemcOtect fade 2Ol Ge c2Gete (Ss) 2n Zhe ast {at 
a height of 2 meters) at tne location of the 
PERSON. | 
Units: mg / cubic neter 
Dimension: N.AGENT 
Values: AS given apncve for: each agen« 

DEP. G. CURR (1-D) 
Thas array holds the current,vaines ‘for *he 
Pd IOSse2On OR tn] Glcund a= zhe ilcecaricn of 
the PERSON. 
Umes: mg/7 Sq. cH 
Dimension: N.AGENT 
Values: AS given above for sach agent 

DEP. G. OLD (1=-D) 
This array holds the most recent values for 
the Bese cain Cecile —GEound at the location 
of the PERSO 
Pest Ss Gs 7 aa cm 
Dimension: N.AGENT 
Values: AS given above for each agen« 


De oe f 


(4-D) 
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fees) azcay holds the probability distribution 
used to daétermine che time Tegquired to don a 
G2yen stem Of Cchemicell protsctive clothing, 
for each body area. 
Dimensions: N.SIDE by 3 
Vomere S 5 
fee datens2om-. The Sido ci the PERSON 
2nd dimensions: | 
ieo ero d4sta2 Du Tion tyoe . 
ice memomeOdaamstset OF the distri tu- 
loom 
doo einel Second sbacame er of the distri- 
bl een 
OLD. DGS (7D) 
This array is used to store the values for 
the accumulated dosage as cit end cf the 
previcus iteration. 
Dimension: N.AGENT 
Value: AS given above 
PC.PF. DEW (2=—)5 
This abeay gives <he prodabilicy Eau, ous 
Rae) 2Oe ena i Ghemical prozeceion covering a 
ee pedy -azea) will eax with Sec Mtce “20 
-oedeag =e S. 
Damnenecion: N.SIDE sy 7 
Values: 
Vemmoeten=s Of? The Side that zhe PERSON is on 
Z2ma @imension; The probability as given abdcve 
Fea e> cody e2see 1 e2hiru 7 
EPA CHEM Gi) 
These “abe ay provides wie weiner tml ae 1 SC. OT, 
factor for each of the seven body arsas of 
Pie. PERSON. Impiiece iy, ae Sees Deny also 
@etiNes sh= culLreme pretective (MOPP) Jevel. 
PFA. LEAK (1-D) 
ThlLS arhay provides cthe percentage isakage 
With respect to liquid agents of «ne chemical 
PmowcGeuave ClLOCnInd On sach Of the seven dcdy 
areas cf the PERSON. 
Dimension: 7 
Values: 
O ~ If the item does not leak 
A fraction between 0 and 1 ir the item dces 
leak 
T.CHEMCURR 
This variable serves as a counter that keeps 
Paewmone rioueumerat which ~he last action 
exformed or scheduled to be performed by the 


P 


ERSON was completed. 
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T.CURRENT 


ise vanreo pee oglves che current 
time within the main combat model 
chemicai 2fFffects rourinss.. 
Value: The time as given above 


Baer r. Coat C=} 
eeccaaay Ppaovedcseal> come chat the curren= 
Heoveteer “2nG2Vidual chenical protection was 
donned, for é€ach body area. fics Ot eet co 
mio. aoe ay Be Geozed 25 236) 2225 eR bue 
tee fe CHEM. 

TL 
This variable gives Peer  Samuleri cn Seine 
Weer Chen mean GCOMbes model ez the tine of 
the Last iteration. | 
Value: The time as given above 

UFTK (1-D) 
Pwmomere eis ised a= 2 COnYenience =¢ call 
Eonreawen Loam 40,1) random number. 
Dimension: 3 
Yalues: 
Sieeeceeee ON born de Seo button 
Zoe 0G eee Dees Oc hate. 
3 ~- 1 (the second paraneter 

RECURSIVE VARIABLES INTEGER 

AG 
This variable serves to pass the naumber of 
Emo wAgeMeamcoONCCInNeGad tO ANCcheEr FOULEES aS an 
argument. _ . . 
Viele: NGw= -cOration COUR “cr j (CUS2 ene 
agent typs} 

BPEGURS IL VES VARZABLES REAL 
This variable is used to sterze the values of 
the time it takes to don each item of protec- 
tive clothing (for each body area), as drawn 
PeOmMerne (8. Stsabution DT.Pr. 
Dimension: 7 
Values: As drawn from DT.PF 
U 
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Thos 


var 
ino r nm 


epie is used to s*ore a <-zrandon 
71) random number. 


16 


PNLEL Eee s sed Or CODE 


LINE 7 
DRicmuda a Sheet acne nGUR Rls initzralized at TL 
in order ©o sch¢dul¢ changes in chemical 
Pasecoc- 2090 peace scr Logehe routins. 

ene 38 
Theeevertabple OLOC? 15 initialized at the 
Gube“feme Cl? Caccdory fOr <=his lteration of 
CHEMCREK. 

meio VO. = 12 
foeme  ceaececl Nulatea COsegS  YSines @f55 sStcres 
eens arcs y UOLPsv0SE, and ths cld ground and 
air deposition values are =stcred ina the 
Gilebal arzays DEE.G.OLD and..DEP.A.CLD. 

LINES 14 = 176 
Pee eh Coo Ce 22 wee CUS esa fdcation sf <he 
PERS ee escr sie Mele eelE CN. COnCe at fat ion 
(at z=0 meters eee end z=2 meters for 
emmy thee ene O20 drawn Dy NUSS@ TI (ce an 
equivalent medel). imcueer sooo VeLOb ene 
Gods,0 2 abiaves presgcam Cceiled NUSSE .If was 
Wace hc Ose cee wes MeOUnON o «nae. Tagncy le 
obtained from a4 deposition § transport meaéel. 
This routine has bean included in the section 
en StAk implementation. 

LINE 17 
Loans Feeee ae A eet emelmreni eu SSe ti valuc 
to be less than the. Pee =OuS Value dztawn at 
the last update tL fhe individua: is 
departing an area of eoneeae alle alou ste Because 
Cece rruc eValuc for che individual, zathe 
te heaweeene  =ecratn he 2S Standiag upon a 
continue to be the amount of agent rie which 
he was pees! COnealatiaced,. <a22¢ model 


Sets ecalar Out Buca deposition 
DEP.G. CURR QQ) (epg “sodalie nee © at the 
maximum of é current NUSSE ce de § Seas ee or 
the previous level ae Sere cee aie justed for 
dedeCavecact Oz AG. DECAY(3). 
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PN See 2 
Toews Ciitestom Updsa<ss che att=sipute CHEM. DET by 
aeoeognpiageit = Value of one if the individual 
DeGmoweee= oe Cl mdctcc (6h ASSigned dusting the 
asec ac LCN. 

PENS 2 ome UO 
The remaining lines schedule mCmete a Vic 
status Seen eS ,Oordeted externally to the 
hOd"eee. Ehas 2S accompli: Shed b cnandg ing 
values within the arztay CHANGE.ORDER. Ths 
Bete iec t£anst  scnheCkKs’ =] Meke Sure that the 
Cede sec chatGe mmc noc 0220 PrSvyiousiy 2nple- 
mented. Pe eeened | 2c, NO Shavg=s are 
mecessary. 

iMeNES 23° — co? 
Hf the first Variable, CHANGE. ORDER (1) was 
S$2t at one, the individuel was ditected to 
tesa AS Ss SesyeT, “the MASKENG £2uzine is 
cated, the time ct he See Peoks hk 2s 
Ser ee anew value and T.CHENCURR undated 
mo Owe sor scheduling Of Sudsseqicn= @Ccz2cns 
eee Awe tt “en y) . 

ies 20 = 36 
Ceardce 2 Ce 1-CelVvo MErOzcCt-Cn Category are 
considered next. The old CP vealus is stored 
in the variable OLDCP tné& new CP is given 
the value in CHANGE. ORD=R, the time is set to 
Mace Meghna UANGmsOnDGR 2s 2eenitial= zed 
Oeste ime oe Cneange 25 tO CP Gagcgqories 1, 
o esore. 53 the overhead cover attributes (OC) 
1s adjusted as well. 


EeNes 37 5- 41 


The overhead cover can be Changed separatslyv 
from the CP when temporary overhead pretec- 
tion is ordere 


MONE S 25 63 


Granges <he wPndivyiaual proc eclion itcr any or 
all of the seven Boe areas ordered through 
the new level of ection specified in the 
CHANGE.ORDER subsctips ed variable. EOnecacn 
DigG@yuc=cay a etme tO Gon 2he 2zem of clothing 
1s drawn trom the array DT.PF and assigned 20 
the =ECur sive, Vocrogreuleer.,D. Che time at 
which the tem was donned is assigned 
lee mmc UR ns Leelee Ds, mais Sete 1s 
cke 


updated. Each body area is che k tc see 1f 
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a leakage PAG zOr nad been ee 
Pee ous P2eeese oad nO: been (oP Ase A = 

pee ene PosSsibtiaty of isaking is ¢evalua=e4a 
Dyce Ucaniig. esud-=ro52 candom munber agains 
pc. PF.LFAK. Peeene 225m will lean, lea 
eseuggoa mse teexace £2ecor in PFA.LEAK oy 
ewcngernOleum ene GIStCri bution in 0.PFF.LEAK. 
Pioneer 2h bOdY aAGea 2 wet tC be changed, 
MASKING is called to adjust the values for 
MASK and MASKLEAK. It will alse set & value 
POP MwieUASh, DUT the Mesking tine nad ee 
ously been set in Line 42 GUA Caeser eee 
ie@eecessecu f2Oamenes,. ToMASK is Set equal to 
(AMEE weaei(2) (Line 59) 


198 





COLE 


— a fe 
— — fs) wv 
AQ Le) = Uw 
we = —_ aa é 
oO > + O td 
eG Ww » 2) 3 
%) Uw © ~m tH eo 
feo 2 tt W ' ne -_~ 
oO AQ «« > m4 fr wn HH 
Jaa e t+ a ow on Su «< 4 OG 
w) oOo wn «t Pu rm = fx fxd 
«ft NYU flu we - Yr 
Oz % &% fx. tht ~ 41H ~~ * ~ - » Q 
HO m~ Oo Hi09 aS © G mm = J 
H > H *% tw) fx =. fx M4 _ Oo 
fx 4 — & ss 26% " Omi _ hom * WY) 
jet Q UV fx) IH at! (fa (=e ~ on 
mos . 4 f) oO oAm _ oH — ws KH - HO 
el OG -~ oO z+ I) ms = (2 fay Or . » b= 
HO Oa s £3 os BHO ao fx a] Oy > ae fx iL e 
O25 Tee fx Aa + | WO » Ly O ee we ES A f° 
rez eH . Cha Est A = ba fH fy Hi x 0) fx 
AQ. See a % Ho Oo Nh Os | beast UO OHH Wy rr > 
Ye yo ft} «ff Q.fq mF CQ © W As = LHe O — » i 
mam fd Oo MA YUO AA ef fits Ne. U © =e "4 3 ~ od 
LeQ «CO U6 ME OG wr GO a ae os oO «c0O << es = a 
HH md ee Cane = Ei NS 63.) OM An pao mu #/) fx 12 mts on PG 
mau OW be Oe IO - =? —fe— 0). Se ae eco EA $2} (2) Ses ey =] td Ge 
ref IO = Dr CC Fru (mM I1OQ «tI oOanmusA — ¢ So ait 63°05 
>t WA i C= OF = Oo mnNo~ ed ~ me ee b+ fxs ‘= >| Hira 
= fa a 0% Cc ki Fe HMO HM WHO RID HW - WOW fy O WF ue Cl 
wt te Om «am fQhi Men Hite FF wt") tea — Mehl fx] wm wary | 
Let = = ea fd QO «© ~HY” AO = fk I> + AA wee * oO 
a UW aU bi NH meJe FS CNIQO 22-4 ™ Ou m= 4 a . = uli 
OO peo e Me C-1QIDQ & *FE =m *OMY wt Oo 3% fu 1 05 Wy" «FD fu = & “Tr 
Hie mre Ss OCS ioe F.C mA =! = e WHIM. O et ua “MN He & ff) Cy 05 
vyW) — ae) ti 6) fim Mem oO eteoG OEA aw (SO AO-RNMH OS eo eH UY x 
ae 0G he eM, ww YP ew HMmbien Gf3 Iwan te MmU&UGz Hetm = << e fy 
f23 fs} MMO Etzel ef © 8H AHI ODH fF =OUH —" AFOONW Me WAN ea bee 
= & mH 30 -% tO —~— moO HACYU MUAM eChlzim fd Mil fl eFiH MI Cm oO “wT UY 
Hie = UV fa ae (42 (Oe O=SQH. = AS © Amnm—h “OQ eH Uf tt WM qe ® 
3G AA fy eeFt Mey an ft wo 4 MOatm AZo = Yq MUVAGMHA “AQ — a “g 
YO et (O<CI> AGeEry e i HY). =~ OND ~-HUN OH CHC Ril we fl 2D fsa 
i =. <¢ ee D “>< Hae M4 OG" OU~OMm e~ 3G WOHiGecD il MO Gm B LOO th 
bs e tute = CC) eMirg CAM iH (NRW A et eH) —~ - CODGY ee Fl «Q £& 
io) ee ™ fl [2] ax, 0 en ES 4h1 O42. «ROW GMeHes FA ASG = AWW WOM toh aM HH &@ ow tte 
° 405 ~~ RAW Bas OQORn Wt FttGe km eMO Gyn a Zikit4 “Td mM BO OQ aa) = 
x <Zhdm~m moO Xt mon Q ~4G "SO mHOUN ZOOM OF @ tctmOn OA =-_ x ~~ Mmm fm 4 
ft OD Ot TOO Ht t+ 8 W“g ise emo — em Q mE HH KH eM tle CO & wifes wm & 
tr mhiw H nn aoo HOD ZA “HM QW am Am AG QW Oh ee mown ff OH 
W F4et WIT &.e Seed eh IY ete OHO 6MMOr wOMma O “Tl FHA HOUM Mua” A Ae * QQ 
eu) 55 see. HONS MAY oO MASQMH AFI CO ZMH mG) JQ =H eH OF HN uy Pes ES 
Se He” OM OWRIM bls Y MACH MHAST e AAA WM fx} elim Ss YO » DAMN O HO Qu 
nmzmw frHNMNoOAn~” “L0G bib) = MO OO WOMAN rUNKM ANSE USNS e wo ® 
FB WH) OU OH ODO ATA OM MY DOUMUH-IOW U-MOO 2A Mb eat Fea) ES on, x FS) fx) m~ WW 8 
 rqHOMuetroonw HEUU AU Ive 8 ™ AHO eH Owe He +O eb MUM RW eH) Ca a 
pu) ed izpit eLVOGL) 0© 6 OP DitIa ew: CD oeita CD KTR Ree hy Yl Sette ee TQ OS e bea ee MP BIN FUND BHU 4 
Ete ete DOO NOH MES IG Se DHOWMO™UDHYUNHEOUY M H4iikdiu nm, ext ot HHAU WY AetM Hs - & 
TH aur UaU it ee HMMA e MW VU ODO NESM VuMUzACo mm “= WY Ce ext FAI ell Hr4ATh AEte AD 
C{_HeG tds eH. OO WD F4ba YY) Cie COMO MUbIIW ANNO CBMZON RS Hetle elm Thm ORN oo om 8 O 
& UO eMOHORIMHWRIRHO Uh WHO eH eR NOWH (hMHW «me Mele GQ HUST Oh OMMMA, 
ae a oo Lt“ =U AACae HO CA tran HUM OURVUOAN rig UNA OMmRleHH HAYH OR OHMm Wt >h}t 
fs} MhQuarn ta) D1 D+ Mt er OT A <1, Ohl egndcn een Cea, fed Fe pry Pei “CT ele fee 
QO EA > e+] NW EEF 1E++4 A A Ov QHHOMREEIE MORI HOer te Fido dH OG ey GMA MIHAHZO 
Et 4 et 252 HOM iif tad fT MI Tete dy | OS OU Ie ey fy UljPiog me 
ZMH oy —-srjrtyy MSRUOEF Ur 4 tHe eH OG Er ech OH Wy metho 
1 +4 Aah, he 12 1 E41 E+ 05 oO oO oO 3 ONG mm, © OnE 
SOG ld hp WIWEHIO hu Wifes fa) hy We O Oty hr -4 63 
se Gee anaa as rH mH tr oe (Tie fee tH 05 91% 
D> & A 
QO H - 
om £§&4 - 
© 
S 


TF AEMFNOE DNOT YM FNOM DHOEAM FNOM DNOT NM FNOK DHNOK ANN SNOKFDHOTNAM FWMOMONOT AIM FO DHO 
AICI ION CIC NICO ED DE QD) FF ST STP SF TT TMNT OW OO OOD O10 


194 





imestmuratss doeging of the ae mask. 

ae Beaaa the time that masking was complete 
POumememeacttibucs T.MASK, updates the 
ac Cis Seok ana Ge acray values 
PFA.CHEM(2) and TA. PF.CHEM(2). 

3. Determines whether or not the mask wilt 
Leak with respect to vapor: if i* does 
determines the amount On leakage and 
stcres the value in the ates bute 
MASKLEAK. 

4, Determines whethsr or not the mask will 
lense eset TO liquid; iF it will, 
determines the amount of leakage anda 
Seesese ene Valus in the array value 
Pl leek (2). 

MME OnRAR Ye ALT ERAIBUTES iN TEGER 
MASE 

Pease t- se bULo md’ cates if the PERSON is 

wearing the chemical protective mask. 

Value: . 

CBee eer a oars BO Del ng. 7orn. (off) 

1 - if the masx iS being worn (on) 

MASCL ea 

This attribute indicateas* he ANGUS wos 

leakage (if any) that the mask wiil leak to 

Viavioge andes OsOis. Lo 25 multipliea by <h¢e 

ouside concentration of agent at the PERSON's 

Weeartuen, DESSASCURR, <O yield the effective 

concentration of agent inside the mask. The 

value is drawn from the Paces. One TOn 

Dalla hie ak 

Values: 

QO - If the mask does not leak 

A fraction between 0 and 1 ir the wask does 


leak 


NAME 


@ 
rt 


Piscedetieepwte §GORSists Of an index numb 
UzecGe Te aces y a Particular PERSON. 
Value: As given above 


T.MASK 


This attribute stores the time at which the 
PERSON finished donning his protective mask. 
Value: The time as given above 
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GLOEAL VARIAELES iN TEGER 
SIDE 
This variable is used to store the value of 
Micmeomooeene 2ieoeh 2S on. If the attributes 
SCOBOn sense as  shDE = COLOR (PERSON) + 4 
Value: COLOR (PERSON) + 1 
SCLDOLER 
This variable is used to ccnvenientiy refer 
tO the memory location of the PERSON waich is 
CYST onc) being c checked in the medel. 
Value: SOLDIER = PERSPTR( NAME (PERSON) } 
GLOEALY V AR LTAELES REAL 
D.MSKLEAK (2-D) 
Pts ease OLevaaes fos pro bDabilicv distiibu- 
Sem fommeie jl=akage Of the protective nask. 
Dimensions: N.~SIDE by 3 
Valaecs: . - .. 
Wee ceo eS EL DUS2 On ype 
Ca eee ee ee Seem eee On Che di Strloution 
Se ews ee 1 paaajeesn Or ins a2 Sti nurs on 
Peer. Lek: (3-93 
[hes ney provides Picea ovane 2 y O1Se ra bu~ 
Eee feos eed BN aNOlm= Of Leakacs- to 
Pegledeegen=s | fOUnG @2n ths Gees of pectec- 
je ClOcPi ng “nae . COVes the seven pcdy 
areas.. ; 
Dimensicns: 7 (the number of body areas) by 3 
Votes > . 
to= roe G2estriputioen tyoe oe 
oe ose ewan age em On 0 he diseributicn 
See lhees-Come Pazameccer cL the dastributicn 
DT.MASK (2-D) 
wes aero Y Noi Smone aopaoe la ty dist >= bution 
used to etéertmine the time require —o-don 
the protective mask. 
Dytenceons: N.SIDE by 3 
Values: 
1st dimension: The side of the PERSON 
2nd dimension: 
iMoeebacec sti but lon Type 
2- The tirst paramete> of the distrikution 
See yews ccOnd Parameter of the distsidbputicn 
PC.MSKLEAK (1-D) 
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MEbcwcheey sucOmecalts the propabiiicty =net a 
protective mask will leak with respect to 
vapors and aerosols. 
Date te lOr- sl sok DS 
Values: The vrobability &@s given above 

PC.PF. LEAK (2-D) 


Beene sprobaollity *nat the 
emica rozeczion covering a 


given BOGy “ab will leak with EPesp=et 36 
igquid agents. 
ee aa N.SIDE by 7 
alues; 
ee dimension: The side that the PERSON is on 
2nd dimension: The probability as given adcve 
fer the body area 71 thru 7 
PE MAX (24D) 
MiPecmeasay Orv do ceene Cro ;ecti on cactor for 
PicmwcterldemesoviIcs tuli chem=cal prcotec- 
OCG avec ey Anes, Lapliclilvy, =his 
Saaeweeooe Nees nes ENS Maki TMim $eroltecnivs 
(Gaui BOOP) evel. 
Dimensions: N.SIDE py 7 
Values: 
feed iets von: Ine sid> that £22 PERSON is on 
Peed aterse Ons [ae (erO.eCe.On =acztor for 2ec!} 
crodv area, as explained above 
DEAL CHEM (1-3) 
fie co eeees ewe pEOVGcs selec CUrten= » pectection 
factor for each of the seven body atrees of 
CIiPeecRoON. (Np Licse ly» *his array alse 
defines the current proteczive (MNOPP) level. 
PFA. LEAK (1-D) 
This array provides the percentage leakage 
Wer iemcsbect tC LiGguid. agents of ={h+ chemical 
the seven bedy 


protective ech anad Cg sach of th 
areas cf the PERSO 
Dimension: 7 


Week Ne Se 

Oe = If the item does not leak. 

A eee On between 9 and 1if the item coes 
€a 


ee CH Scie ui 


This variable serves as a counter that keeps 
eoek Gf che time at which the last action 
Peace or scheduled to be performed by the 


ERSON was completed. 
Ae eo Get (1-D) 
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iis eeaavepsevices the time what she curren= 
level of individual che mical protection was 
donned, for each body area. 
UETR (1-D) 
Peon ye CU Scancas ad CONVeniencs <0 Cail 
PCmeom une sort (0,1) candom number. 
Dimension: 3 
Values; _ . . 
=" 29ebe UalLrorm distribution) 
Oo = 0 (2 he Garse Parane ver 
3 - 1 (the second paramater) 
RECURSIVE VARIABLES REAL 
taieD 
This variable is us2d to store the time that 
1+ takes to don the protective mask. 
ty 
Pree Veatab iets ISO @ 20 Store a wnitcrn 
(0,1) random rumber. 
BRETEF EXPLANATION OF THE CODE 
LINE 4 
The Ecutine determines ’the time it tock «his 
Pen SONe so). Gen wane Mask by drawing f=orn the 
G1G6pal Var ache Di mMasn. The value drawn is 
aSsioned =O the temporary variable T.M.D. 
eee. 5 
Peewee ge Ute T.MASK, representing the time 
at which the donning process, was completed, 
Momo ce men emeousrche Simulation fine {Or the 
Pittevvescta tp te CiuMmeunt, OluS T.M.D. 
eS: Go 3/7 
Because the mask also oe WedeceepeOLecticn tC 
boagy area 2 fron ae ene nc ae ue 
Hezatds, she value PFA.ChEM(2) is _ updated +o 
Show that added BO CC Ot, and tne ‘time 
Pee PeescHEN (22s changed as well. 
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Meteor ce Nck 15 Sat at One, indicating 
that @ protective mask iS worn. 
LINE 10 
A Sere ex zs mad2 +o sé2 if the mask had been 
Saas a leaker at some earlier time 
KLEAK Nemec atal, ~O 0). 
PINES 11 = ales 
Pesto wettwmeetomcompeared +O a4 uniform (0,1) 
number; 25 PC.NSKLZAK is eee tan os 
equal *o that number, =he mask will leak. 
LINE 14 
Weemenolns Gi 2eakage is set by acceesirag ths 
Doe be AK, ene assigning the rander saumcer 
Distt wees e eens sutton OM aEdicared Dy the 
Smee scOe ne 2c eri oucs MASKUSAK. 
eee oe i2 | 
A check iS made to see Lf tne mask wili Leak 
Demo ne cwaC ae) Pao 4 nSs2terds . Ee =e nesk 
has net previously been tagged, the variable 
Heme 2 Velma (2) 2S comoercc =O 2 uniftorn Oe 
Bemacr pumber, iif @he mnesk will leak weith 
Pee Ome gusde, | chs Velie or PPALLEAK (2) 
Poe dnavieraom => distr puez On U.P EF. LEAK. 
CODE 
1 ROUTINE FOR MASKING 
2 PRINT 1 LINE THUS 
ROUTINE MASKING CALLED 
3 DEFINE T.%.D, U AS REAL VARIABLES 
4 Petia 2) = coe Er es | DE. ASG (SEDE, *) ''TIME IT TAKES TO MASK 
5 ber Te ARS K (SCLDIER) See Mein at). 
6 ED hee ede (2-8 tT. MASK (SOLDIER) ‘tT ADJUSTING PF FOR FACE 
if LET PEA. CHEM (2) = PR aMAK (SIDE¢2) 
8 UEST/ 1.8.0, 1. 4ASK(SOLDIER), NANE(SOLDIER), PFA.CHEM(2) , TA. PF .CHEM(2) 
9 et WASH (SOLD IED) = 4 
10 IF MASKLEAK(SCLCIER) IS FQUAL TO 0 
11 LeT U = DISTRIS( UPTR (*) ) ‘UNIFORM (0,1) RANDOM NUMBER 
12 LIST U, PC.MSKLEAK (SIDE) 
13 THEN IF 0 IS LESSS THAN OC.MSKLEAK(SIDE) ‘'THEN THE MASK WILL LEAK 
14 LET MASKLEAK (SCLDIZR) = DISTRIB( D.MSKLEAK(SIDE,*) ) 
oe REGARDLESS 
16 IF EFA LEAK (2) IS NOT EQUAL TO 0, RETUEN 
17 OTHERAISE LET U = DISTRIE( UPTR (*) : 'tUNIFORM(0,1) RANDCM NUMBER 
18 LIST U, PC. PF-LZAK (SIDE, 2 
19 IP’U IS LESS THAN PC.PP.LEA eee ‘'THEN MASK WILL ALLOW CONTAM. 
20 LET PPA.LEAK (2) = DISTRI BAK (SIDE,2,*) } 
21 REGAROLESS 
22 RETURN 
23. END ‘NOP RCUTINE FOR MASKING 
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Veececneaules, ~<hrough assignmert ._ to che 
Paar oes cdokMDit, GeteCeltor Crt 32 chen- 
ec ail agent hazard due to physical signs. 

Pemoem-cagtcs “Catece.0n Of a chemical agen= 
hemapG GUS 20 PEOKINIty =c a cnemical 
alarm or ancther PERSON that has previ- 
one getected the nazard. 

Sooo e los sei jecel on OL a nerve agent anti- 
Coe mmuDo Medes =crklOn Of che hazard, . = 
desired (this would be a wrongful injec- 
ticn based upon detection, not Symptoms of 
Herve agent ocisoning). 

ee dctegrs OO OCeu.S, Calls the Toutines 
OHC, DEEON and NOPE. 

ReUwuies Chit ep en DETECT LON 
EECOYW 
MASKING 
MC EP 
NAA 
CHC 
Bap oLs Usey 
EXIT 
Nea 
CUT 
PROX 2 Mery 
HEMEGRARY ATTRIBUTES PN TEGER 
CFE 

Pies ater Deo parcates the current devel ct 

GOMl=Coev> DEOL eCt2on afforded the PERSON 

Value2s: _ 

1 = A vehicle with an operating overpressure 
jee. 

Za vehicle? without an overpressure syste 

Be- PA GUN Screw Or buslding 

bua A £Oxhole, With or without temporary 
overhead cover on = 

SEN CHULOceet {On s(-he PERSON is in the cpen) 

MASK 


Cir omenteamute anazCcaces if . the 
wearing the chemical protective ma 
Value: 

OMS] Lf the mask 2S not being wern 
ite eects Nascweas  0el Ag Worn (on) 
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2<CHEADEL 


This attridsuts stores the cole eo seo were 
PERSON dertected «he oe ee Oo eo ee 
chemical Soe hazard. This detection nay 
have cccur Wmewmco any Of =he fous vossiole 
Means Of det ection see the DETECTION rouvine 
Giscilicacenm: uw Chapeer 3 EOC mote detail). 

WARNING 
This attribute of an ALARM tells if the ALARM 
has scunded. The ALARM will automatically 
Solgquea Weonang When the cencen=reation of 
SGememen ene alt= at he loca=2on si =he ALARM 
oasses the thre SvOldemGOnGCl<=satlOn se= for 
that alarn in the global variable 
AG. AL.THRESH. 

TEMFORARY ATTRIBUTES REAL 

Teta & 
This attribute SeeCa-s 2 nowetme dz 7 phich che 
PERSON tinished donning his pretective mask. 
Vaiue: The time as given above 

X. ALARM 
ives womuee intend. voor: - X  CGoc=dinaze of the 
Wocet (ohm oumenc AAR ct the Curren: simula- 
Tron eane, POCURRENT. 
Value: AS given above 

Y.ALARM 
mit eevadcer* bute gives the xX ccordinats cf the 
eee mae ciemaband | 422 tne Cus=ent sinula- 
E200 NtLame, Lt oCURRENT. 
Value; AS given above 

Mee CUR ants 
Poko ctea ON te Gives che, X coordina =s of the 
lecaticn. Se etowrensOumat che CUZ Sh*t Si mula- 
Plone tale, © CURRENT . 
Value: AS given above 

ie Co RR EN. 
This attribute gives the x eo one ee of the 
Loca: =on Srmtne PERSON at the Curren: Simula- 
tLon tine, T.CURRENT. 
veda AS given above 
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GLOEAL VY akEACLES INTEGER 


ALPTR (1 =D} 

Gewewa sea yeeesede]a 20 StOTS the vcincwes +O 

tne, memor Location where the tzenocrary 

emcacey ALARM ama LS attrisutes are stored. 
GREMSat 

Pe seo nducaees Che Cursent S22 uation 

Boe Golem eenoON Gieing chis Geeration. The 

value is determined by CHEM.CHECK az the 

beganntng OfFthe ZtSaration cver this EERSON. 

Values: | , 

OMee TOCNESRSON 2S Stationalty amd has not deen 
GamccGety deracksd .by {in the inzmediate 
effects eliipss of) a chemical agent 
mHUnLELOR 3 

ewe a Oe om he she 2nnediate , clLicoets 
Cera wo momen m cal agence Huniticn. Hs 
May Se Stationary or moving 

2 ee oe i Ol =$ MOVIAgG -N.an area CL Drevl- 
eee ee SS CaM Ra Lon Oe eee 
fe e225 peau 2genit oresen- 

See los EERSOn 2S MOVING 2h an areca Where 
Pic Momes Ga. ageiewen “ne air (i: bas 
DCC OODOSLECad Om ans Ground), and 
Nosmeuo eumeeen G2arecsly attacked by a 
Eheileca 1 Rs c29n 

N.AGENT 

fie eee ae=a Ol omg es “2 7e Maxi nun number of 

Seetis caec vt eo Sed In a-given scenasio. 

i] is used =O dimension all arrays dependent 

Cm the eden TY PS, eee eos. Uae or are 

“DO LCGPS" that Leterate over tne agent *ype. 

Value: AS qiven abeve 

N.ALARM 


This variable gives the number of ALARMS 


created. 
Value: AS given above 


N.PERSON 
This variable gives the number of PERSCNs 
created. 


Value: As given above 
FERSPTR (1-D) 


This array is used to store the point 
the, memory location where the temp 
entity PERSON and its attributes are sto 


HOM 
iri rt 


Qa 


Zi 


®* tt ct 


SO 





This variable is used to store the vaius of 
Sem SoTceesso CERSON 2S On. Lf the azsributs 
Remo eremuscdssotbs = COLOR{PERSCHI) + 1 
Vepiae SCC LOR (PERSON) + 1 
SCLOT oan 
Maeva ls used SO eee Ed eaae 
Zoe le tere PeG@are oN Oe wehe PERSON which is 
eee Neing _cascked fees moasl] . 
Value: SOLDIER = PERSPTR( NAME(PDERSON) ) 
GIOFAL VARIABLES REAL 
ALAMAX-DISt (i= D} 
This attay holds the Maximum doscance from a 
PFRSON to anotner PERSON or ALARM over which 
Doe Wee Slat oe Gori ce the Teac - 
T2260 Pe cnet POROUS) 6d | UCaRIL Cal 
Magers “any Phas ON Oz ALARM that has previ- 
ey eGote er Cnc nc Presence Of a chem cal 
Rezatade w’2i1l Wern all other PERSONS within 
Pic Gtseance Orenis POSiLTLON 
Dalen clon si. Sipe S| a ae: 
Vou : Sees hor mal jins-cr+sigqht 
Gera tena mamea <we =|xD=sctsd distance 
that one could hear the Standard alarn 
Die eee Cun & (4=D} 
[ieeeaaaay Olds <he “Current values . for the 
Cone tesa ti on cf ag2=t<c(s) Meee aet | (at. 3 
Bee See Betomscl ac {he Vocation cr the 
PERSON. Pits Seer lde On =5 supplied - by 
NUSSE ti c= Scme egquiwaient model. 
Utes NG 7 Cube Mecver 
Dimension: N.AGENT 
Values: As given above for ¢€ach agent 
DEP. G. CURR (1-D) 
ci omc sec veenOnds the scuirecnt values . for the 
d-ces oreo nwerne Gmound a= the locaticn of 
e PERSON. These values are supplied ny 


moss mg/ Sq. 
pension ’ N. AGENT 


n 

uae = If of aoe ee aan model 

n 

a ues: AS given above for each agent 


DLO rt rer (a=) 


Diitomaeray COnta tc th paoeaper=*y lalicts imal eb) 
tion that is used to detearnine he glimpse 
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proba Dili = VCE MGe eect LON, Piecing. ot 2 
persistent chemical agent hazard, based on 
Giese nd Ay ace. S2gmso, GAUbing =she anterval 
Dei. HEMDSET is greater than ocr equai 
te 2 unifor: (9,1) random number, detection 
Peeeeveaewoccismea 2u>ing DELT.  3ecaus¢s the 
VWeemole woe GitamD bt 15 2 probabilicy, cnly a 
Weeeern C=— Geceoenun Silc distributiten (with 
parame<er (s) between 9 and 1) Or @ beta 
das tz Soe 20 can be used. 

Dimensions: 4& by N.AGENT by 5 by 2 by 3 

Values: 

Tew oe ietorten, bie Coe h2t cal Situation CHEMSIT 
flees StS tO avoid having an index 
of Z3r0) 

2nd dimension: Ths agent present 

32d damension: The CO ect Ve PECT SC ILO 
category CP ae ied. 3) 

Gch dimension: HeeveltWde Of 2£hS att ripute 
MASK + 1 (mask off Sr on} 

Ser a fens Ons 
lp The dicereouc ion <ype 
2- The first parameter ot tne distribu- 

22.00 
Sapo oe conde sane tes «CE The 225 52- 
bution 
Mens A. CHEM (1-D) 

Pe ecmoasty eco vedec = hs Min = mun Signitscant 

Vos ste eGORCoN-baclO] fOr sach agent. If 

eMemrCOneGen =a On ga, fpSlcw this value, a es 

Paes eeas So ene a> WCrS TO agent oressnt. 

Dimension: N.AGENT 

(Obey et eee emo gate. SaaS SCONCSMILTat Lon 

for each agent 

MIN. G.CHEM (1-D) 


This array prevides the minimum significant 
avel cf ground jepocecwonetor Seach agent, Tf 
ie deposi <i9n° is pelow this value, ee 
treated as there were no agent present. 
Dimension: JAGENT mate 
Values: the Veni slgnletean. deposition 
icr each agert 


PC.NAA (1-D) 


Dieewenmay  CONnme2ns phe  prokabs Lit eee ogee ca 
Pons Ni, Tor cmera sien Ne pOOr c<kaining or 
Biante will Migeces NawseL £ ith the  ferve 
ie antidote undez circumstances other than 

‘ € Age Sean eS Oe Recve Bade ent Symptoms, such 

ection of the ag or the appsarence 

of a toms causéd Dy a “chemicalagent cther 
than the nerve agent. 

Dimension: N.SIDE 

Values: The probability as given above 


PC.OHC (1-D) 
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Pieswaese yy contains tho 


Dome beLinvorne: 4 

soldier that has detected the presence of 2 
Porciscen® agent hazard DY _@eny Means will 
Sssum= ches tne aqent is still failing ttvard 
the grcund, eam a isecculle will seek cy-<r— 
head cover. 
ees toe. N.SIDE | | 
Values: The probability as given 2bcve 

1. CHEMCURRE 
This variable serves as a counter that keeps 
mae ect wenecro me at. Whaca the last aciion 
psrformed cr scheduled to be performed by the 
PERSON was completed. 

escent HN 
Pies versable Gives Shs currsnt Simulation 
time within the main combat acdel calling the 
Cie tuiGeweetureces TOUTS NSS... 
Value: The tine as given anove 

wk 
Povow Vdeterie gives He. SSO Ee son Tame 
Peete ma Genbae MOgel ae. the “ime OF 
tine Lest Leeretion. 
Value: The time as given above 

UELR (1~D) 
mits cmeeyeo SS Weed as a Gonvenierce to call 
Pome a UNtacrm (0, 1) Gandem number. 
Dimension: 3 
Values: 
Vga 2 ers arrose maais trabution) 
ota cles. Dartamscter) 
3 - 1 (the second paraneter} 

ReCURS I Ve VARIABLES fe Gree, 
AG 


This variable is used to Bese the numbder of 
a 


5 
she agent conce 


ned aS an argument ot ancther 
SOD ens ace 
Value AG = The iteration counter j the 
agent. cencerned) 


NEARBY .DET 


Phas Verzeple zs used to store the pointer <9 
an entity - PERSON or ALARM - that is checked 
ECE proximity AniGmOe cece. ON Statis in the 
Seerien Of ~he FrOoURIne labeled PROXIMITY. 
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RECURSIVE VARIABLES REAL 


AAR Wee Ok ot 


Diieomvessable um aseused £O Store he distance 
Pemewe wr RoUNTOL ALARM cthe- 1s closest to. the 
PERSON RemiccmeGeceec eo ce DrTesSence ce 4 
ersistent chamicai agent. If the variable is 
ess than AL.MAX.DIST + 1 at the end of the 
iteration cover all PERSONS and ALARMs, then 
the PERSON has detected the agent. 
Dees 
Diecpvabac Dic usea 2O Sone the distance 
Poe VeechemceMe mE eReON Of ALARM being checked 
De wTo toes taone over all PERSONS and ALARMs. 
PY. CHSSDET 
Bee votscOL = Pe OLssSen=s Sne pricbability of 
PeeGeeou eC UPnG =p Ss Leerasiorn from  <he3 
Geelipsend=ceG. cn MOdel. Le 1s drawn from the 
Asay. Det ECr. 
i. UZ 
Tnese variables ar2 used to store uniteorn 
(O-weeecanadcm numbers. 
A BRIS EXPLANATION OF CODE: 
PS 3 =9 
@icenomes SCen- = icishs 2s any Chemical agen: 
BeSenee= 0, eNe GLOund Of in =he @ir at the 
BRoONS ToOG€aer0n. . Ef there as not agent 
eect eet Gos assumed Chae detecelcn 
lem avs2 cal SeGrsS Wile for occur, end the 
Belernes Moves GONn © =the point wher? it 
begemaeolcheck cof mala=ns or persons nearby 
(label PROXIMITY). 
LINES 17 = 25 
= there Sopagdedempresenc, chen PT.~CHEMDE?T is 


drawn Pool oleae ray el DETECT. Pr. curs DET 


spresents the soe ae of detec 


on model. It is compared 20 uni 


he last DELT seconds. 
Seomecnanwe O= cClual to 
T.CHEMDET 1S. assiaqned 
VEGles y= oquai 2O Zero. 


a: 

0, 

aur eed Gigi egies ~ 
2 


andom number, 
value shown if pre 
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1) random number to determine if detec 


a = 
eas) 


uring this iteraticn £rom the glimpse detec- 
a 


£Crn 
Zion 


Peowevetematauunee. | P-CViOoUusly assigned a 
value due te another agent, Pome Ten ene 
earliest time (lines 23-24) . 

EINES: 30m c 
Detergines if the PERSON will derect the 
presence of an agent based on a chemical 

Chrmcliaanemon Dy  —RCeLC2rg a2 perscn nearby 

whe has detected the agent.” The rouitne will 
examine every ALARM and every czther PERSON 
POP Tek Meme yeaa G2etece2On. Status. 

PINES S46 
MosStameecmepeClheen <C enOcaer FERSON ot ALARM 
to the temporary variable NEARBY.DET. 

Meieoss ~ 230; 47 ~ 50 
Computes Bicmeas S24 eG he. 76 distance =9 
HEARS? DET. 

ete So eee 
Gheck= to S€s if NEARBY.DET is within the 
It iee re eM Giiseauce, Aleman. DIST, and if 
WERE Y.DET has deatecred oreviously. fev So; 
aS enani= ALARM. DIST *he dis ance Zo 
NrARGY.DET. 

ENE S 21 = 4 
Checks to see if NEARBY.DET is within ‘ths 
Hea ceduteatenm distene=>, AL.MAX.DIS?T,. and i: 
NEARBY.DET ee @éiarm) has sounded the 
foe NG. Bo sGy. vassizgn= “ALARM DIST =h- 
@istewes ~o NEAREY Dot. 


mENES 58° = 64 


i> one of more FERSONS or ALARMS nearby has 
detected ah chemical agent, ALARM.DIST will be 


less tha or equal =O the distance 
ALARM. DIST. MAX, _ sO the PERSON being undated 
will have a tine of detection Gh re pes 
assigned. 


Pisano 6 = Ory 


If asc failed to detect the presence cit a 
Gnemecet hazard, the routine returns +to 
Cri ere Ke otherwise, the current Simulation 
time I.CHEMCURR is assigned the value for the 
PER SONMSedet ection =ime, T.CHEMDET. 
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ioeeemmeotwoONN 2S 20Side a vehicle with 
Overpressure | (CP=1), the routine returns to 
CueM. CHECK Since it is assumed that soldiers 
Inside closed venicles with overpressure will 
Mee, need =f react <o the detection event. 
iene. 6.9 => 
Poeomeon oO me cenOr =n 4 CP 2qual to 1, chen 
a cneck is madé to sea if hs is masked. Tf 
One, she | Mask routine is called and 
Te CHE RCUR A? 2 Updated. he] ToNASR = hed been 
assigned a value previousiy within OELT, it 
is integrated into the current event sequence 
Dyeupedtengd LSCHEMCURR, tS the value previ- 
ously assigned to T.MASK. 
Paes 70 = 0 
Oe ec ee tS PERSON ell inject 4 
Peeorecoo@e 2k .cOp. bases of a panic f£2ac~ 
Seemmeee ene (decec ooh Of £he 22tack. See 
Ume=sOrm {0,1) tandom number is less than or 
SQUcteEoOweCrNn A, chen che “AA toutine is 
Gal eodeanc elec c ich Will cccuc. 
LINES 861 - 383 
Seetece tO EenSON at <chis OOLAtT will aAave 
detected the presence of a chemical agen- 
ire Gegeto ) 12eGa=2on (Since _he has noe var 
Seco cece. EOlwe re), cho DETECTION routine 
owe Cate eon Olewacs GHC, DECON, a@=nd MOPP. 
1 ROUTINE FOR DETECTICN '*OP CHEMICAL AGENTS 
2 DRINT 1 LINE THUS 
BETECTION BOUTINE CALLED FRCM MAIN 
3 Meee X,Y, ALARA. DIST, ET.CHEMDET AND DIST 
4 BS O-CIMENSICNAL, REAL VARIABLES 
5 DEFINE NEARBY.DET, aG AS Q-DIMENSIONAL, INTEGER VARIABLES 
5 FOR J=1 TC N.AGENT, 00 
7 LET AG = J 
8 IF { (TEF.G,CURR (J) IS GE NIN;G.CHEN(J)) OR (DEP. A. CURR (J) 
9 SG8 NIN. A.CHEM(J)) ) "AGENT BR ENT AT LOCATION 
10 LET PT.CHEMDET = DISTRIBK DT. DETECT | (CHEMSTE* 1) ¢ 
11 AG, CP (SOLDIER) , (MASK (SOLDIER) +1), * ) ) 
12 PRINT 1 LINE @LTH 
13 DT. DETECT ((CEEMSIT+1),J,CP (SOLDIER) , (MASK (SOLDIER)+1) ,1 
14 ee CHEMSIT+1),J9,CE(SOLDIER) , (MASK (SOLDIER) +1) ,2 
1 DT. CETECI CREMSIT+1),3,CE(SOLDIER) , (MASK (SOLDIER) +1) , 3 
PUeSETSCT CALLED: et ** 4 444s 
17 PEDO (= ebasmtas es ( UPTR(*) ) 
18 LIST U1, PT.CHESDET 
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ieee eee encom s POt alreacy 4a 
Hegde lcOue=s, Seceucs it che Pe 
seek overhead cover inside av 
bunker create temporary overh 
or fail to assume overnead cove 
et assuming chat the 
persistent agent threat in the a 
2. tf overhead cover is created 0o 
paws deeemec sO <his tO De Con 
Socage Seite Ome a> d-cribute T.08 
ARGUMENTS 
FROB REAL 
This argument contains the probabil 
soldier that hes detected ths pres 
Bote icecmer ress: fazara Dy any @ 
assume that the agent is still fall 
ens 5 eels, Qe a we) CSS 
mead ccvér. 
Dene cscen. Ns SivE 
Values: It is givan the value cos 
Piome vas teute PC.ORe, for <=ne 
PERSON 1S on, except when the 
calied from DECON2. In the la 
Soe kvene a vero Ce ens. 
Lee LO 
A 
A2 
A3 
OUT 
Den eOLARY ALYRISULTES BrEsos kh 
Cr 
This attribute indicates the curren 
GolleGelve Protsecion al forded ens 
VelLuce: 
i Aeon cls Waen “an Operating ov 
SYSt em 
2- A vehicle without an overpressu 
Sep cunKker Or DULiding 
4 - A foxhole, with or without 
overhead cover 
5 - Ne protection (the PERSON is in 


ZO 


ctey 


Moringa 


_s fw Ow 


ry ap 


TOW RHO dD tao 
oi 
c§ 


ee} 


(D 
fas 


CrOW ct 


MS tp 


ot Cube 


Rep os 
{f) ct 
Or ot: 
* Mba 


an 
oo 





TEN POR AR aA TIRISUTES REAL 


eee E 


T.OHC 


This attribute provides the time at wh 
PERSON assumed his currant level of 
MiVvGupnce =CetOr, if Be were 2Eeto CP FT, 
Sea U@eEdecit S 2tcrectcu, Cthetwise, it 
time that he created tempcrary overhea 
PCD Neer i. fo 15 also used as ac 
Séo if temporary overhead cover exists 
Value: 

VT EROmmOVeGSnCad ~CCVvVer =2xists  { 
PERSON is in CP 1, J, ee ae ae W 
eutoOmat ic2zily exists) : 

The time aS given above, if overhea 
aes. 

GEOral, VAR GALLES PN GES 
Cet San 

This Variable indicates the current si 

Boe oe en oo Me oe eee Ce ce Sat le 
a os i = 

value is determined by Be ieee Kh 

Rodan Lgeec Snes tessa chkOn over ~nis F 

Vaiues: 

(ea tee eno Ol 2S Seatvonery and nas nh 
Meme Gely agotackea Dy {in che im 
effects ellipse of) a cChemecal 
municion . ; 

lib= These eRSON 2s sa )=ne imhed2ate- 
elizose cf a chemical acent munit:; 
may be stationary or mcving 

Zo) Lhe ens ONS  Novild asa azca of 
CUS wees acd sCOlcalm na. On. Th 
ne airbern? agent present 

S -) the PERSON 2S MOV1l5gG in -ah azea 
ENCES 25 Stell agent 1h the air 
Repedt wdeDOstred On 2he dqround 
MecmoGe Dice ihsceccly “ar tacked 

. chemical munition 


OLDCP 


Mims vetmebDlLeweguves uha  vaiue for +t 
B-eelemeOlLlVective protection categor 
Pema ShoONEWas any 2k he Changed cat 
ite2ng DILE. Peet sesec  sqliat ce the 

Grewawicua= the beginning Of the itera 
eiecmereucaage UPDATE: Pewee: scr. -C 
Changes for any reason, Brest d Cane 
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at 
1-00 


QaNs 
AO 


ro ¢ Dn 
(b 


iD iq 
tt 


i 


dpi $s ct 


noch 


Dit 
wa, 


3 O 
© D2 WQie 


few soe eno sh a he 


Pie acee eters peovedes +he 

PERSON assumed his current level of cclléec- 
PeviCueC OCCC © ..ON. 

Value: The time aS given above 
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Seoscdmee ee OmoeP for che <cemaindsr of th 
Poem ene how CP Category <=3 s<32ed 
2a the attribute Weer USSd <O SeCCiztately 
determine the =eace On 2h  CONCsn=rasli cn oF 
deposition caused by tha CP. 
Value: AS given above 
S2rr 
irsvicrrabiic us mused tO Store ths valus oz 
cmoeCcmePCePPRSON 2=5 Of. [ft the ateributre 
COLOR is used, SIDE = COLOR(PERSON) + 1 
Value: COLOR {PERSON) + 1 
SC LD Em 
This variable is used to convenien= : eee 
cOmulesDenNosy Location Of “rhe PERSON eras 
Gieceneny Gano Checked In =ehe model. 
Value; SOLDIER = PEXSPIR( NASZE (PERSON) } 
GLOEAL VARIASIES REAL 
Df One (3~D) 
ino eceeenolds {ha probab: Laey aGis:cibutios 
used <6 GStermine the tims required tc reach 
Om ee raaeS “Oven =aa SOVver. oh) ewe a an’ 
Vested es 1.0 NG. ee CSaWwt £remM At 2S added *o 
DQoeENGURR £O yield che tine <nat thse coilec- 
2eVE FIotect oh, was Been ele eye 2) OS 6 eee 
Pen ens aie We ht overhead cover Was 
completely over the body (T.OHC). 
DemMewsions> No SIDE by 3 
Values: 
ee deen seon: Tro sido Of <he PERSON 
270 GC IMens. On: . i 74, 
(ale ee Noe i On) Pe 
Ce n= etese parameter of the dis=r2 bu- 
a anobe 
Se tie eeeome Paratet=r Of the distri- 
De 2 On 
Pee C so He (2-D) 
ipiecmoesay OGOVI Ces ene Drebantlitaes that an 
individua will choos? a particular one of 
shre2, alternative actions in seeking Os 
creating overhead CSVGr. A uniforn (0,1) 
random number is drawn and compar ed first to 
the first element in the secon daners-ous- 


If this number is less than faa element of 
Peeve tsone, une  fitSt acetson 1s Chosen (enter 
a vehicle). fF the number is greater than or 
egual to the first elemen=, bu= less <: 
second elemen* of the second dimension, “he 
second action will be chosen (enter a 
bunker). OLRerwase, fhe tienda iactLon “is 
chosen (create semporary overhead cover). 
Dimensions: N.SIDE by 2 


“A 
i 
sy 

J 
ct 
‘-y* 
wo 


iD 


= 


a2 





Values: 
1st dimension: The number of the side the 
Pee et ONS On 
ZAR TMeSNS 6 hs ae | 
elm em=olaDt he ty OL ChooSang action 
numoer tf. . 
uted cy OL. ChOoCcsangq 8402201 
Moo m2, added =O the £25S% prob- 
aemiaes V 
i. CH EGU nek 
fiimeomeucte: aDine SeRves aS a4 COUR=®S= chat keeps 
Petee met emcemeo gta Which she IJast accion 
erformed or scheduled to be perfotasd by the 
ERSON was completed. 
VETR (ip) 
Lies geee f 1S used aS a ceonvenience +9 call 
fon aero eorm (OC, Vy sandom Rum der. 
Dimension: 3 
Values: | Ls | 
(eo mEeede rl c=neor A 22 Sets Suc lO RN) 
geo) ene £2ESs pa-amster) 
3 - 1 (the seccnd parameter) 
MeeCURS hv 2avea nan LSS REAL 
eee Caen) 
Pian apie is ascigned <hs valu for the 
Pelee cages tO S-<ekK Cr Cacacte Overhead 
SOverErmas GrawWwh £56 che diStripu=ion, 0D.OHC. 


Ut; U2 


These variables are used +t0 store uniforn 
(0,1) randem numbers. 


ti 
tr; 
- 
ta 
tj 


EXPLANATION OF CODE 


ENS “oe == 56 


Checks to see if the person is under overhead 
ever = T.0HC, the ‘time thez overhead cover 
Was assumed, 15 not s¢quai to zero, and/sor the 
GQmmeGli Ver OGOLTeGtLOnN atrcsibute CP is equal 
Om eacsOr 3. 
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r4 
eS. 
<4 
re 
~d 


Seice ce Omoo cern chs FPF ERSON 25 in CHEHSIT 2. 
Because this was dsfined as an area without 
Meme euOmuemhasaGd, <the iiklihood c= sesking 
overhead cover is virt fally nil. 

PES 6 Sao 
If the person is not presently under cverhead 
Cover, the probability thar he wiil seek 
overhead cover, PROB, iS compared +c a Tandom 
uniform (0,1) .number as berere. PROB is an 
SeCuUMchompesscO 20 26 DY =the calling reutine. 
In all cases except when the OHC routine has 
BeSmmeaorcdn oy “ne rou-zne DECON2, this vari- 
abbe Mwell be egual to a diobal =vartianie 
Fey ene. Pe. one es Ge usSegrsupolssed gicbal 
variakle chat sexs the probability ee eae o 
PERSON who aas peen dorectiy attacked by a 
Sreeecesge nm (Gabaolt = 1) OF is receiving 
= Cece wane and 825 assuming it 2S a4 chen- 
ical agent, will assume that the threat posed 
Dememepeosetsoenh« e2dens 4@€nd chat in doing so, 
Veteeean SYerhscad cover. 

ees | ye 6 
Pe el OMe meena ot DE x 2 array contains the 

BO Od 1 sey Oe going eo Ag Fe dae. 

(leerNGimO retour ty) and -he probability of 
Gcmoeminec a DURKEE (PC.JACTS OHC(SIDE, 2} ) Les 
S36, Shas. wee Oeoma fiery ae Ge =e2 2a C 
temporary overhead cover is one minus the sum 
Greene (Onn 5240. Pnese /prebebilizies are 
Cela sede co cena comm «0, 1), Sandon 2tmbsr <5 
Sertertane =e |eCeron that will be taken. 

meet ier 22° 23 —) 265) 29 =) 34 
The time required +o assume that overhead 
ceCve Geo ven oh) se=2 ON taken,  .S found from 
wie NN 2 Sos Bee te Say DL. ac. The value 
afawn Erom DT.0CHC £53 asSigned to <the tempo- 
Was yeevcean eet, £.OHE,), and T.CP, She cone 
that the new CP Seon y was assumed (wher 
applicable) is T.OHC.D + CHEMCURR. 

ENE 33 
In all cases the time that temporary overhead 
cover was created, Tt. OC, 2S:  2sO0HC Dp. + 
eens NGUR Re 
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CODE 


® 
oO U 
=, L w 
fey © 
xz — & 
u 2 UW fy Ae 
Xe Q He ms 
62 = = «2A 
< hm me 
OO ay = m 
3 fQ 
ee -~ oO OH 
wana 8 e+ Ete 
mH e fx 
= oO OG 
~mUw~ YO Co 
Amam = wv 
uw <SOHH O j an “S 
{3 my We 
3 mmwnD MG -— NMS v— -_ 
mm Hao Fy od xt «e 0% 
<e TOM fa 2 oo Fx] 
H e=ZmUe w - ef 2 4 
%G S De eS wd mf 
rx, ad Ea S| rd 
ban - © ey Oo 
* ms “uy 
I “a @& “ _~ uw aa 
«ft — % “ a m AM 
iw E1229 Fe oo = © — eC ol) 
r hlO7& oe) <i™N gr . e * am GC) e¢ 
mor -A ® . ©) & 2 a o. | * E+ 
om Ge m OF Mose a OUND vas << e © 
a =f, oG FA ° © . 2 m of 
se bICMm ee Ae +4 hy e fe s C2 e on 
a 1H Nt Ht OW Q eA 64 fx 173 
© ANGas). “- ia (oe H4 4 «< A +f 
Hi HAEIMOM +104 U uw) + Ww - eo 4 
u) oO E:Es Of wt — ~~ = wm mang 
a WA Mm MG OO 1) on 6S tm ef “—" Ud 
fx} atl. = DS Oe = o G OA SO 
ZW MD - wF-4 © = +O — Tr (IM 
HD YVownpa™ — 810 ° WY ° UO m oO BY 
Cy Fup Orns Ly ted t+ = «& aS e buy 
i . be MH rie ce mw HO UY Ww OO Ure my 
oO a-eHom © 2 wt) T xc ae ws ny, tye. 
Cc mOoOmMNnA ae ~~: eee ae. tl tO ems Pee e & 
MWO# Mein PM YU mM £4 e 1 £4 ° te “wv =F1Ae 
eintkey WH KH ttet eH Hit fF Ht Mae fA m0 iW 
MH QUNAHA MA ON m mH C StH CO ZH Na 
O % hae (mate FB HAC FEF HANH fa HG 4a OY 
mow oO AaANt eal MONE I (NINE MOH AO 
CO hi F401 YU) FE e QOQUH etHDodOhe. HOoOMPoth ~~ meu Of © 
tue {las te UN oer & ATOW GG ATOM YW MDOW Ws 
KM SULA ONDE eN O HMm~.fu Ig. I IHeMOA HI 

* HorHOUY m@ UOO BN mmr ow {Ut fram 
ZNO LIA bt a bt ee wmULICQ WHI Bt Jim ok 
te) [> 6, entinfehO oe fy OOH HH FARWH WH Ome OH £4 
= HI HOHHAIGE HH IOHHNY oH NAO ett HOO OH A NA DBD 
4 sei =) CD foe «lo Ue eID UH et) eT? e “Ww WY 
(Jee 5} (es) 20 fe} tu YY re «MOT te eCOUOm 45 SY UO GG 

De YRHOMMM HNN MNOMNO—- UMM OF UM - & cM 
Y HTT EHH HIN HH 8 om) le MOU 6 me UO Oe 
Th ONORZED ZWD Ww wH OF8Os GH O13 eb4E1 O @ et) OO 
Ome F2 ee mm In NMOM FHOURD HMHOUHDORHER f4m e 

MezQludt td bl WbtOomtt DOO ab OHRZEH Omak ©O 
uteri scam TM TG MeeVee MIU EIE HEY & HIVE} FH ec 
ZIQUOUIUHE Ae etHRe BAM cero meanhdt injOe: Meath fae 
HAD. HOODOHKHOWRHO O MW HHeI0D Me 23D Oe Le ed Om 
E+ ix} £4 -= Oo >» © = Oo & ED 
=> = U? —- 4 N & mM EK tL NEI 
oO He “S 7 wQ OO Whe 
ae fie} > ny ee ry §4 r -) 91 1x] 

—P a = oa 
dQ fx fq fx) 


NMI ANOE DHOKNGAANOl OZFMNOCNYNST BOF DHNOiEK NN AMNo 
EE ONNNNINN ONNNNNMH MMMAMOOS 


Zak 





rFurpcose; :; 
[eer eckSmeme ms tovels of chemical otciescri 
eoreditemeene dota y PFAL,CHEM, £cr bo 
areas 1 through 7, and compares then 
the levels of maximum protection, Pr.MAx 
Ze eeaive Of@=ene Levels of BOCeeCT ICN 12 
asscciated times Sod2Gacema, hat. = 
donning of maximum chemical protecticn 
scheduled (by other means, Such as | 
order but not yet completed (the 2 
that donning. the protwection over area 
ae weonpetcdy TAS OF GHIN (1), 216 after + 
GieLene SilUlacron tins, T.CHEMCURG), <h 
this scheduled ee ad $50 2 1e6r 20 set 
eG the current MOPP sequence? 
Monde le ereic URA cos lee ee en ¢ 
value. 
ae Hee eezeas O02 =ehe Doody “whetrs <he level 
pre~scetion Heme Gr SCiseauled =¢ De worn 
not the maxinun level (Zulli chenic 
Peerecee On, tne FOUTIne draws the zime 
MO ee Ke eC eC On. cies “Leen .f5em > 
Q2strlouticn Sooaae et eee oe Hd SS. oS 
time “hat :} donning would b¢ complet 
he ee ee UOG@deesS. wens CuLeon= os 
Gos eet ate Mons, CGee¥icacs,. is CheNiCUn 
and SS ee the maximum PF level tot 
pumemome ace PE CHEM amer = pure. 
eee woenige>s Ie Sach 22cm Gl. sretecti 
acer Geor eagee. Will leak; ~34° a2 wid 
Saccdes sad. bedxage EaACTOr tO the e4rr 
ESA Geen 
ROULZNESeeCAL LED, BY “NOPE 
MASKING 
Dee PORAR BASIL RIBSTES PEGE a 
VE Si Sel 7 PE 
Pesca epitome along Wich VendedAPN.TYOS, 
Wee GQece Gen t2ry 2 Dpatcicular vehicle =yte2. 
Vaiu2: AS given above 
VEH. WEN. oY PE 
Ties attribute, TUOnGumwastel Sis No. LYPE, 


used to identify a 


particular vehicle ~yoe. 


Value: AS given above 


BANS 


for OT BORE S* («t10 


pomeath “<4 Gs OHA SB HDD Otis 


Wig SSD ar ha $4 


iD* (p< 


bv p-+<4 
~<{ "= iD 


aS 





BENEGRARY ATTRIBUTES REAL 


T.MASK 
This attribute stores the | ‘time at which the 
PFRSON finished donning his pretective aask. 
Value: The time as givéna abovs 

GLOcAL VARTAELES INTEGER 

SIDE 
Peesevcea ave momIsed ~O StTOrs the value of 
becoms2Ge ctiesPErpoON 25 Ch. It the attribute 
SOrpen 2S used, slD& = COLOR (PERSON) + 17 
Value: COLOR (PERSON) + 1 

SL) Pek 
(Posies oes) 2) COnvenesnely teres 
“ero Nee LC Gla tO Of Lhe FrSaccy Walch is 
inet Oca eleened tees nodel. 
Value: SOLDIER = PERSPTR( NAME (PERSON) ) 

GICEAL, Vena aeEn SS naa 

Der bean (3-D) 
Ui aomases) OO Vide seeme po rODao li sy Gis crs bu- 
Peon. Grade scrm= peed the amount of i¢akad= “*o 
Pod dGdemes Sen Ba ene 226ms Of DrCecc- 
tive clothing that cover fhe seven bedy 
qegeese (ne G@itay el'omeqgts PRA. LEAK are diawn 
from the distribution. — 
Dimensions: 7 (the number of body areas) by 3 


Slee a 


feat ne d=eser suewon, <ype oe 

Peete Lees ta pal anhewem On 2aS GisSeri bution 

3 - The second parameter eee ee ere es Ol on 
(4-D) 

eS eapeayenOlds ths probabiiity distribution 

used to determine the time required tc don a 

given item of chemical protective oe aang 

for each body area. The temporary variable 

Pee tSeadLbaWwN fErOMm Ene G2S*ETIDUTION; when 

added +o T. CHEMCURR, this yields che time at 

which the clothing was ao himedea fA. 2 8. CHEM (2) 

For bedy area i. 

Dimensions: N.SIDE by 3 

Values; . 

1st dimension: The side of the PERSON 


2nd dimension: . 
Wewihe Cascribicion {ype 


Ze 





Ca ees Parane rer OF the distritu- 
SLor 
3 - The sscond parameter of the distri- 
pation 
PC.e F ian {2-D) 
Tibemech= 2vG2VeSe she probability chat the 
MaaVect rit cnemical protection covering a 
ae body area will leak with resrect “to 
iguid agents. This lsakage2 may be caused by 
Meoaeo Ceomocu dalage, 2Hpropes _fitzing oF 
donning, some agent being =eapoea under cis 
arment from inadequate or no decontamina- 
EO Mis Iz the item will leak, the Leakage 
enoumrusis drawmereom DPF. LEAK. 
Dimens LON .c hn Oy 7 
Values: . 
Noi dimension: The sids that the PERSON is on 
Znd dimension: The probability as given abdcve 
Gea ene podyra.-e | “hea 7 
Pee Aw (22D) 
Marae wera y Oe IVLdlS 2 prezteculon Eactzor for 
So eeernae provades Euli chenical ctctéc- 
Teo e cence von Ooay aesca, ij<~Inpliciziv, =zhis 
aa also defines the maximum protective 
ffull MOPP)Y level. 
Bamensionss v.5o1DE by 7 
Yaiues; 
VWseeGatienmszten: The Side that che PERSON is on 
Ae mieten sion. TRS ysCese. 2 On Eac o> ESE saca 
Bedy area, as 2#xplained above 
PFA. CHEM (1-D) 
Urea ouacy Ose vide> ser ne CUs=>en = “prove cuton 
Poco eerememeccocl Or cms SeVeon body areas of 
Saag POeSeONe Lo lLCLely, this array alse 
defines the current protective (MOPD) level. 
PFA. LEAK (1-D) 
This array provides the percenta leakage 
Wee Ss OCCe eo dul d agers Or sae chemical 
protective clotning on 32ach of the saven bedy 
areas of the PERSON. The leakage may be 
caused by tears, combat damag2, ~ impiorfer 
Fitting or donning, some agent being jm aaore a 
under the garment from inadequate or no 
di-ceantaninca® on. The determination Of 


whether or not the item would leak was accon- 
i@SiecgmenrOugh a comparison +o PC.FF.LEAK. 
f the item wild eam, 9 che PFA. LEAK value is 

gaawn etrom D.Ur OL EAK. 

Dimension: 

Values: 

Q - If the item does not leak 
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A eer on Detween GO and 1 i£ the @+=en dces 
lea 


2. CHemeuR 
Pome tece eaves a5 2 COUn=S> tha: kesps 
aa worm Menace edn. ch she tas. accion 
performed or scheduled to be performed by the 
ERSON was completed. 

Ta.-P Po eAem cD) 
ose eoOLevaaes the <lime thet uhe current 
isvel of individual chemical oprozection was 
denned, ics each body area. newer Cacea a e 
end Sac e a 7 iS seemed in ier cote Loy Ute 
ee fe el ei. 

DPTR (1-D) 
Pees ised 425 2 Convenience 20 Gali 
Seed Ue ootm( 0,1) tandem number. 
Dimeasion: 3 
Values: 
fe 2 Oe Peee na Ont Gis <F 4 0u ction) 
2 OU ener f inset  piataneter) 
3 ~ 1 (the second parameter) 

RECURSIVE VAHTABLES REAL 

Tete D 
Peon ce eee miood =O S<Oro "2nS Elmo fe 
Ptwesmecm@entman Seon Of full Chem2cal orozec- 
tevyeeClOcriyg (45 Getined Dy PF.MAX) .OVEer a 
Ge Neen ga ses. 25 Psa dtvawn [om the distrti- 
Die. onmur ss F: 


Umesevareacosle 1S  “Gsed <O Store a unifcrn 
(0,1) random number. 


Pie woeewaAnattON Or CODES; 


Line 5 


Tf the PERSON is currently weating an item of 
JU ewo lca lepeoeece2en  (S2g., the protec- 
five mask, which will pretect body azea 2Z), 
then the routine checks to see if the donning 
Of this item has been completed or is sched- 
uled tc be completed ax some *ime after the 
individual's Sleron < Simulation time, 
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T.CHEMCURR. Poe en dc alteady Dean 
denned, wicheeetom soe 1o. “Will i100D 20 tha 
ie eco dvemeasea sme numerical ordsr _(which is 
asc are 1Ogteal denning coder, by design). 

Ee 6 
Be we oem ae oe of ene body which has net yer 
been afforded wll prorecewion, See © Ome 
ee array DT.PF to obtain. pola eee Dine 
Disa Se eCeceen MEL Onr  ©£2°0m WHhiCh © draw the 
een] tc. ccek, fe don that particular item of 

+5 -hs < rT +ha- 193.4 

Room eee Oe 1g, ald assigns that vailus 
ie Oeere Cars 

Pies f= 9 
The values in TA.OF.CHEM, PPA.CHEM, and 
TJC nedn a Te veda -ed . 

See 
It the protective mask was donned (body area 
Zlge z Ao Onmmcemease  IR2ng Values =o 
Peedi yet Ascuaml 2), And PrA.,LEAK{2), 
nee bouerne wail) Ree eeu va ailes 7 ker 
Peak, —“NAsK, and NASKLEAK bY Caiiing the 
PrSomeGepeuecanhe. TMASK well bs cas _ same time 
Seas. CHeMA(Z), assigned in tine 7. 


Pees hs 16 


toe Sone Cr _ protective Cloe 0129 has been 


donned at this {ime, res Ole ne. Wali check 
See eae tens gear w: <1i leak ante ZO 
tears, combat damage + MDIO ES donpanawe™ 
1t, agent. Eres 4S er the Seige accu 
It aces this y comparin a tite onm 2(0 5:1) 
random number <9 the probabilicy that a given 
Poem eli metalecal MlasOcce -2On Ove Decy 
ees ieee teary PEA. LeAnn {2)o. Dt 22 “widl, 
she amount of leakage, |. #expresse oes 
percentage of che de OSsition on the outside 
of the garment, is Baw Peron 2h= Gistrs bu- 
tion Deer. bEAK. Thssey a tue) 2 essigned to 
gicwadenay PFASLEAK. 
Pones 19 = 20 
If the item is scheduled to be donned, zhen 


this scheduling is worked into the curr én+ 
schedule by assigning Te CHPMCURR the w=ine at 


which enat scheduled ac]. On we be 
completed, before moving on to the next bedy 
area. 


229 





LINE 24 


xO) « 
(3. 2 WITS 
Wel Daw 
4ir-4f) 4? 
Ort (ys 
US ic 
47 O WY) i Os 
© gO & 
Le Oth O 
P.a + iO 
ac > 
[3 $) O-1 1) 
YM aardsw 
M ry cips 
A OU--I 
1 53 
QM fI Mp 
> moO 
Wg Ope 
i. & e 
biE4 86) 
my oS Ome 
TT +42 tre = 
QO q 8) O 
QA ty Pp card 
am 34 
Ge 7° 
Gry Q 
pr 09] ad 
ef wp oO 
Yr win ef 
oO Pwo 
Oud 


CODE 


VEH.WPN.TYPE,I,*) ) 


REAL VARIABLES 
i 
ic 
P 


A 
S 
TA. EF. CHEM (2) 


L 
iy 
i 
C 
X 
S 


U AS O-DIMENSIONAL, 
- 
E 
4 


Is N 
S 
EM 
R = 
{ 
ASKING 
MASK (sOlp 2. 2h) 


Fe wr eM Oe 


Cia ° Ht dh 
© ml eC Ei bey ary 
ME fahIpyQap, +3 
Qu UO tH Pareto AH fx 


OUTINE 


Derr. GEAR(OLDE, it; ™)>) 


ENCURR 


H 
t) 


ALWAYS 


H+" 
Him 
~ eh 

on mS OG 
1{OE Uw 
om WHY 0X) 
% LYuUyHI E4iy 
“=O ic 
Orbis fC) 
Fate i i e 
AT fur 
“GS eF4 +F4 oft, 
wees — aD (hy 
MIM 4 eo 
tt « eet FA 
muUhin~ tt 
tH fuOs -Jhys S 
fe o -) Fr] 1 BY 
HOfa etm 
: nq fry 
ede Gh On 
th 842 Chee Ee 

MH E41 BI 

<= tuo" ee QO 
tim «UM 
RIL Wt eM§ 
Elite =e Efe] 
mleth4 <fby bf 
ZHHO 
we king 
at 2) << 
mM © 
wea fy 


PPA.LEAK 


P ROUTINE MOPP 


TA. PF.CHEM, 


“s 


mae 


kt) 6fmiMEme 


ONE 
Oren 
3-304 


Q 
ban) 
re 


TF NOAG TUVOM DHOKNMAINGEDOOCKANMaAWN 
ee NON ONAN 
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SorestinesmoO wee n= CeSs Of Lmmediats d=ecen- 
Pole rceomecrcer initial detection cf the 
Chemical agent hazard from the case of 
aoe decontamination after the apptar- 

nce of symptons OL Goenaca) agent 


pobeen ind 

or immediate decontamination; 
Determines if decon=amin aGcon wail 
OCeLe Wed ¢ pars oOarame ter 


PCa DECON. 

Leelee ceolcanhi netion dees. net occur 
checks to see if any body area with 
less than the maximum level cr chen- 
Me meonOreCee on Wa= COn-amingted. if 
SO, sets 4 PFA. LEAK valu¢ <9 Secon. 
for agent crapped und¢r the pretec- 
Rave sce enhen =. 

Game 2cecontem'nd.21O0r dees occut, sched- 
wees =aeeconcamthnatlon of the skin 
Pima cee ne mee Cena. G ssCcond,. “2sr=cugn 
Boe eo Gone ne ORCONZ. The +jiam> 
meee 9 fo Pe COnTaN nats. muiticois 
Meche ene ie seks, 22 aoe e.Ccacle, is 
aaded to the time required te déecon- 
taminate on= agent using a multiplier 
AG.mULT.DECON. 

For delayed decontanination: 

Some] Cteeeo Osco reani ca. iOr Cl eli ety 
Seca Seis O Ue cals igo DECONZ. 

Cc. Adds Tne tins $prequirsd to renove 
items of protective clothing bdefors 
W2eoOnteninacing DY Aen DL. 6c tae 
en 2 C.. ol mNe | 

Determines 1£ tne orortective mask will 
fed Woe ge ste —pasamacter PCSUSMLEAK. 35 2% 
Wad sets a value on the attribute 
MAGE Rae 
Calculates the cotai dose teceived during 
disecenwam te tongs cs ). cach eon ae See ey 
calling the routine DECON2, then summin 
Aowecs 2h oodyaeeasS =C Gaye che tocal 
dosage for each agenc, 
Te ehe decontanination oeriod ex7ends 
De vende: CURRENT: then the average dcse 
chammwoul ea DS =Scecived Guring cach DELT 
PeG@seCad Frem she Currens time. (T. CHEMNCURR) 
neers =a 0S d=conucagMine=2ton 25 conpicts 
Te LeGon } and assigns this avera Dope 
ose to the array aAGA.DECON.DOSE whose 
Ointer 15 s<zored a ene attribute 


G2EECON-. DOSE. 


Meu IN eo CAL Ep BYeev EC CN 


DECON2 


DETOSL TOON 


Zee 





CrCcoN. NOW 

DEety 7 20 

OUT 

ioc OR Abas Diente Ute S REAL 

MASKLEAK 
es Ace buts Pidmcee as sie anoilay £ 
leakage (2£ any) _that the mask will ieak = 
VepeOBceciecerOlOre. Le 15 Mics pitcd bv <ihe 
ouside concentration of agent at tne PERSON's 
Neca eiweure Ascii, =O yieid the Sftiective 
ecncentration Of @gent tnaside <h¢e mask. Tie 
value Ls drawn from the Cet et vut zon 
Dietorwt oan 
Nee 2 5 . 
QO = If the mask does not leak | 
a £Ge¢=20) between 0 and 1 if the s«#ask dces 

Leak 

ie eo 
Gies eg2tsipuate ives 2hS <cihe a= which =he 
process of dé¢contamination was completed, to 
Pcie m==e nr OOnNandsos <alil Chemical ptcttc- 
poeomaus a= 2 SCORtaAMIne ic. 
Valua: The time as given above 

GLOBAL VARIAELES Tae Ge k 
ChEyea 2 


Pils vee eDleweadsege 2S fas Cusrent situation 
Paice encwmnoUN GUeing this tteration. The 
Veome 1S Gdetenrnaged by CHEM.CHECK at. che 
Degg Of =e Ztebacion cver thas PERSON. 

Vasile Ss: 


C 

(eee essere ON ts ScdeiOhasY ane has not been 
Gee ewey at racked DY {2n the immediate 
effects eliipse of) a chemical agent 
MunLt1oON 

Powe ee on oC Ne t= sae coh= immediate etfscts 
Cepce (Or eawereni cal agency NUnLtTiOn. Hs 
May o& stationary or mcving 

oo ee io Ol o MOV2NgG in an area cE orevi- 
CNSueVvemePosS= .ed —Ontanina=.on. There is 
ne airberne agent present 

3 - The PERSON is mecving in an area where 
Pesce lo Sitdepagent in che air (it has 
ioc icemeste 2d Of cene ground), and 
haS not been directly attacked ty a 
eiemica 1 Munic. on 

N.AGENT 
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This variable gives ths maximum number of 
Qgents that will be used in a given scenario. 
Value: AS given abeve 

SIDE 
ioe von eomeece ~O Stores the value of 
PicmovtcetnaeernoON LS On. If the aeezributs 
emo Weeomisce GG, sokye = COLOR (PERSON) + 1 
Value: COLOR (PERSON) + 1 

SCL TER 
This variable is used to conveniently tefer 
POM NcmMomem verecactOn Of the PERSON which is 
currantly being checked in tks model. 
Yatvles SOLDIER = PERSP IR ( NAME{PERSON) 3} 

SLOCAL Vin DAB ues Real 

AGA. CUMDOSE (1-D) 
teesmescay “Nolas oo  accumuiatea LV acsage 
for each agent. 
Dene Woo ca. Ne AGENT | 
Value: The desage in mg accumulated up te the 
Cuprent tine 

AGA. DECON.LCSE (1~D) 
Disc oo Le Seo cv Ge egs scscage fCr Sach 
eon = ga em Gee vets oe PERSON w2ll ceceivs 
duzing each DELT” Yaterval while he is 
Deerosmeng decontameime=2 on. Ls 2S 3oSed 20 
Lncrement the accumulated dosagé eee ae 
AGA.CUMDOSE for every DELT interval during 
Which the PERSON is perfcrtming decontamina- 
cone 
Dee We ena Neh GEN L 
Value: A dosage in mg, whichis the total 
dose received alae Gecencatata-1cn divided 
Dee te ee FOS PEL T intervals 1t takes to 
D-haeorlern= Caccntanination. 

D.MSKLEAK (2— 0D} 


ine S Seney provides th2 probability distribu- 
tion for the pee ed of the protective mask. 
The variable MASKLEAK, the percentage of 
leakace of the mask to vapors, is drawn from 
Meme tie £unct2on DISTRIB 


DeMemevone. No-SIDEs by 3 

Values: | | 

(ost re Gd2*stribuzion ype 

(eerie feast Pacamseter of the distribution 
See Oc Ss =cOnd Pebameter of the distribduticn 
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D.PF.LEAR (o=D)) 


iiecmoreayersevides the probabilicy distritu- 

telone On ee cr mining the amount of leekace to 

liquid egetoucmesewra 2n the itsms ci prcetec- 

cive = CiO2jDUng es cher cover De eeven bhedy 
seas. Ths array. elements PFA.LEAK ars drawn 
Poon ences eeaole 200. 

Dimensions: 7 a humber of body areas) by 3 


le tte distribucion type 
2 = Thre £15rSt parametex: of the distrikution 
3 - The second parameter cf the distributica 
Pee 
Prem caaDLemmoe 15 a2 WSser-suoplied paran- 
e*sr that gives tae time interval between 
iteraticns Of CHEM.CHECK. It is recenmended 
moat Ss citsenezetval be On =the otder of 10 
seconds in length. 
NIN.G.CHEM (1D) 
This array previdaes the ninrinun Seu case 
Povel Ge Ge ourd=depoSi=1On for Gach agen. 
ieee ce OCs -2on 2S bolow =his values, i: is 
treated aS if ther? were neo agent oressnt. 
Poanenhet Cig. N.AG hie 
Vabwess ane inl mum Szigrpliican= adSfosition 
fer each agent 
EG.) Si Dib Con laa) 
This array rovides| Pie DS oseDa thoes “OF 
choosing to SCOoteamsnace af us> ~<SVMEtcms of 
chemical agent poisoning nav appeared. a 
decontamination is ches ae Sewer recons . S2s.ot 
removing all c eee ds. aici oor docon= ate 
Dace UGech= .<]5c Lr Vv and replacing the 
GOs. tae Cone | eae “chemical rotéctive 
Gre nG-m LiLS (Ope. On 2-5 citeread when the 
EOUeIne SUECCN ws calied from the routines 
SYMPTCM.DETECT. 
Dame nciaonr: N.Siv 
Values: The orobability of performing delaysd 
decontamination 
PG-iMN.DECCN (13D) 
This array rovides the probabilities of 
GHOOsangeto econtaminate immediately after 


PeSeee oa tay fe the presence of a chemical agent 
hazar 2S,prior to any verification 
that the eee Bie saccem docs ECXLSt. iat 
decontamination is chosen, i* will consist of 


first decontaminating exposed skin, then any 
Clee heng what Us not Chemical protective. 
After decontamination has been completed, all 


ae 





areas of the body will be covered ty, full 
Sneniicammpeocee vie Clo = hing. BOE ie ae is 
offered when the routine “DECON is called 
immediately after detection occurs. 


Dimension: N.SIDs£ 
Vonwess een eow seeded: lcy of DeErtcorming innme- 
diate decontamination 


PC.MS KLEAK (1-D) 
Hicsmaeaay ecOdadins the probability that a 
protective mask will leak with resrect to 
vapors and aerosols as a_ result of tears, 
combat eae ae Pic oe Of  COnn. NG, 
Ste. he mask will léak, the leakage 
amount is dz awn PEC. SKLEAK. 
Dimension: N.SIDE 
Values: the. prebabili y aS given above 

DGse rate AK (2~-D) 
Teertee ae gives ene ~proObeabali«cy that he 
Mom eer an. Chenaceal XJeccrectzen covering 32 
Siven body area will l2ax with resvect «ec 
liquid agents. This laakage may be caused by 
tears Somode we aanege, Lmproost fiteing or 
GemutNgs Sets Agen BSing trapped under the 
CaEMeCREeeErOMe nadequc=s. Of no decontamina- 
BAOne Meets Gac Hen Well teak, zhe leakac¢ 
SOUlwees as awn bcCOm D.PFoLEAK. 
Dimension: N.SIDE bv 7 
Vatues: - 
4s dimension: The sid= that the DEPSON is or 
2né dimension: The probability as given above 

BOEwene Ody agsa 1. encu, 7 

mar al eM (22) 
This array provides the protection factor for 
Rice Stem «hat peovedes ikull chemical. pretec- 
uO noicnme Givegt wody darteay  Emplicitivy, ~his 
ea also defines the maximum protective 
(full MOP?) level. 
Petetoworss NeSIDE by 7 
Values: 
fetycdamens: On: fhe side that =he PERSON is on 
Zomoeens. Ons tne DroOrTecrion factor ior each 

bedy area, as 2xplained above 

EDA. CHG (1-D) 
Diuomearaay  PEOVides the curzent protection 
factor for each of the seven body areas of 
the  FERSON. Implicic Sy, weeks array also 
defines the current prot ive (MOPP) level. 

PFA. LEAK (1-D) 
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TheS atray provides the percentage leakages 
Ve etesW=Ce <O 4tguld agents of =ae chemical 
protective clothing on sach cl the seven bedy 
areas or the PERSON. The lsakage may bs 
Gausedq. ay teers, combat damage, inororer 
[a enim =item ce oels agent being tzapred 
under the garment from inadequate or no 
adseOuvem rac 2onr. The CO2tTSrmLnacsion or 
whetner or not the item would leak was accom- 
ee sano eos aecoulpaatcOMe tO rs corr. LEAK. 
f the item will leak, the PFA.LEAK value is 
drawn from D.PF.LEAK. 
Dimension: 7 
Values; 
QO -~ If the item does not leak 
A fraction bstween and 1 if the item dces 
leak 
Deh he KOR 
This variable serves as a2 counter that keens 
carci er oe Neur ane ate which the last actior 
performed or scneduled to be performed by the 
DERSON was completed. 
Tecunn ea] 
his eeidoks Cives the CUurben=:  simulacion 
time within the main combat modei calling the 
Chemical affects routines. 
Value: The time as given above 
Ae! eH = (1-D) 
This array provides the tine. Ea wwee t= Cio s eas 
bevel GE individual chemical protection was 
Genunecdyec ce S6C0 Deady area. 
TA.IMPAIR (1-D) 
This array EOvides che cimS at Which the 
.mpairment ose <threshoid was reached for 
each agent. 
Dimension: N.AGENT 
Values: 
Q - if the impairment dose threshold has not 
been met 
The time as given above if the impairment 
dese thréshold has been reached 
eels 
This variable gives the simulation time 
Within the main, combat model at the time of 
EPmMe rast tteracion. — 
Valué: The time as given above 
UFTR (1-D) 


oo, 





Pee Rol Vs 7 V NREAB LES 


AG 


This variabl 


Value: G = 


PhS asray 2s 
fon a URD LOL m 
Dimension: 3 
Values: 

= 2 iehe un 
2-~ 0 ithe £2 
3 - 1 (the se 


= 


sed as a 
, 1) random 


meorn Gile-> i bu 
parameter) 
cond paraneter 


2s used t> oo 


wher Plot a = 2or 


number. 


Om) 


LNTEGER 


ass 


ena=% 4 


EyOemunce= CONSider2220n} 


BODY.AREA 


nee vam) a fp) 


bedy as an arguemenc. 


a 
Xa ™~ 5 


+ .™* 2 rt 
y ages 20 by. 


CONT AG 
Conte tae 28 OL 
ae ooo S 
Values: 
09 - if thers 
1 -*- if there 
FLAG 


a 
neady area under 


This variable 


if symptems have occurred as 2 
ated dosace | 
eguivalent to checki 


accumu 


is not equal 


RECURSIVE VARIABLES 


¢ is uséd to da 
TO e122 

gee ee — Se Ee 
P=. COonced 

¢is used 4S 4 
agent presant o 
Lee ewer sal. | 

SS yeOuaral iat 


2s used as 2 


FOE any 


= 


eons ee 


" 


my.tHw 
O 
fc) & ct 


$v pie 


t+) 


pets ches 


O 
rH eet 


ip pv 


rh 
ctf 
rf) 
iB1Q 
A cs: 


flag 


is 
agen 


“ 
=O zero fcr any agen 


CECON. DOSE Cia) 
This array is used 
accrued for each agent 
G=e0u ram nation process, 
Boerne DECONZ. It 1s the 
area 1 of all dosages (i,j) 
Damension: N.AGENT 


Value: 


DEE 


The sum over i 


(1-D) 
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a> 


to accumulate 
type 


“ID 


conveniences 


™ 
~ 


~h¢e age 
as an arguement to the routine DEPOSI 


wo 
t- 


a | 
pew 


s PAA 
) 
} *%C) O 


fle 


iJ fl 
¢ <D 


t- Qu 
ro tsredicl @ 
DM tors 


& 
aa’ 


To 


at wo 


TION. 


ie she 


ct 
(D 
tt 


&3 


cf 
mIi--O 


th 
wan fh 
cte 
Te 


ils 


ne = 


E By 

ct $e. 
ad - EES 
—A D 


if 


fe: 


eam, 


YO 


agent 


pair 
f 


= 
D 


eiemdecagje> 
Jeon rsng 
computed in the 


the 


Sum over the bedy 


Sie eeneauiay (OSE (2, 3) - 





MMnmetPeayetomused eo S2TOrS the daposisticn on 

the gicun PGOe Phe CORCSER=TaclOR 2n Ens ais 

oft the agent ae passed as an argument, ar 

the time that decontamination commenced. 

Dimension: 2 

Veale: 

Weer Pe G@epese=e20b £Or tne agdsnt ¢c27 che 
ground. 

Pee e=sGeueere bas On i£Or the agent 2n the 
€ir (not used). 

DEPOS (1-D) 

This array is used to store the dépositicn of 

each agent type on the skin at the time that 

decontamination commenced. Pes Oma 10 1 

Demme eosceumevack =O Gkhe roucine _Erem the 

MeoileneeoerOstLEONe=0 enue f£LS>st value of the 

VcGeEOrOUrOS. 

Dave nsleat N AGENT. ae 

Value: The deposition tor each agent as indi- 
cated apove. 

DCSE (20) 
Mireomcesa fe oe oedero Stcre =hs incremental 
dosages received during the decontamination 
rocéss, Dy agent and ov bodv area. 


dimensions: 7 by N.AGENT 


Values: 
Vote cuit seonh: one Decay a=S6a ccnce=sed. 
Zee ea atenaseod: Tas €Oseqgo tecezvyed £ocr ~each 
agen= over the bedy a2r3a concerned. 
DOSe 2Pass (1-D) 
Phos @etey 1S used an an arjwmont tc cass the 
dosages received for ¢ach agent over a given 
body area during tne decontamination Eaocess= 
Peers eenea ouenNen= £Or ehe sOucin= DECON2. 
Damens:on; N.AGENT . 
Values: The dosage of ¢ach agent received, as 
indicated above 
frre. 
This variable is used as an argument *o pass 
Micromet LOOK <O, GON the item of chemical 
Peete Gtive clothing OvSz body area i frcem ths 
Pore ne DECON2. = is. wsed 2 she delayed 
decontamination Sequence +09 acquis. Ors 


removal times. 
TEMP 


This variable is used as a Eaten? ty summa - 
t2ON Variable to sum the dosages in DOSE (i,j) 
over the index i (body area). 


2a 





Pepeisseen tt 


Lone Sot 


Lises 1 


t+ 
ri 
rt 
W) 
bh 


eens Ss) 62 


feEN E29 


Lie ce a vVactaetes ate used t0 Stere wuniftorn 
(0,1) random numbers. 


EXPLANATION OF CODE: 

2a 
The depositicn on the PERSON is assumed to be 
the Linearly interpolated value be¢etween his 
OndeeGdectoce2ton 8 0EP,G.0OLD and his. current 
deposition DEP.G.CURR. Tees Se 1 POU nde by 
CaieeieGeelouroucene DEPOSITION. mzch both the 
Start and end times equal tothe current 
Simulation time T.CHEMCUKR. CONTAM is us¢d <9 
Wie veeue 16 "an agens 1S present. 
Bowe. 
The decision node between immediate and 
d2layzd decor etina son 2S the tas 
Teepe. Ft TASPMP ATR £5 ne- Equal to zere 
£O0r the agent concerned, shen symptoms have 
apoeared @énd delayed decontamination may be 
perrormed,; Cinerwiss, immediate decontanhina- 
Cion may be performed. SLAG. 2Se0Seo, Fs 
dstep@en= if any TASIAPAIR values are nor 
2GUa 90 Z2Sro. 
Oana t 
WiC oeno Ol Ndtoeovers ena; uf hes Desn 
Peavetorrg An alea CON -amMinatcd Ci aloaice Bm 
Debotecene CNemical agence, he widt decontemni- 
nate all exposed areas end) aon pe 
Paco Ce1OM es bnuc Dood DL lati es are aes in 
this case since it 1S assumed that decontanmi- 


Mares Om iw’. 1. OCCUr. 


G - 27 

Pesce Ses ONenas ss NOt ShONM Symptoms, the 
probability of his assuming that the agent is 
persistent and thaz h2 is_contaminated is 
expressed in the global variable 
PC. [M@.DECON. If he chooses to dé¢contani- 
nate, Picco Umi ne peocecds =o the tlabeL 


“PECON.NOW". 


I= he chooses not to decontaminate, then 4 
check 1s made to see if he was, in taeu, 
Ganeeamanaccea. if he wasn't, HO accel on. “is 
ae ee and the reoultne returns +t0 the 
covlend  o2od cam . 
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Lines 20g 34 
If he was contaminated, then the values in 
the Srroy PFAL,LEAK are assigned positive 
Qonico er lecasces Where his current prctec- 
weionm LoczOn fOr body ace “(2 Pae Chen (2) 8s 
Hoe ae Detroemeem taczOr  belorging =o une 
maxinun, Shemical protection. (PFP.MAX (1)), 
rerlecting the fact that he will have agent 
trapped uncer PeaSepEOTSCE: VS T25Nents when 
he chooses to don then. 

UN ES SO Ss Soe 7 So 
The exposed skin is dscontaminatec first by 
Sie aeeeoee sOucane DECONZ. All areas that 
W]re@ fot 2xvosed ¢kin (PF = 1) On J20 iy 
Pele eeeen te) = Pr. nAx) are decontaminated 
Pom tPEeowen aacall co routine DECON2. 

LINES 39 - 40; 57 - 58 
DEGOY2 SS2ves 425 2 SuUbDTe PTL AS <O actually 
Semetec ee SOoCOM=ami ne ~ Tor tines aad cc sacss 
eee Oman eles Sulde 20% =<ecn elea OF 
She body fcr ali agea<s present on the skin. 

fetes 4.1*.60; 84 
Poem Peete mmecUr ime SSsurns the dose fcr the 
Ose see esl ten fos reach agen®. This is 
Stored un a 2-dimensional array, 
DOS { eOOY 8k A, AGENT) . 

mies (50 98 
mono sol cle t2On menvolved! delayed decontami- 
aes, ooo oa Dody areas are 
decontaminated regardiess or the level of 
DPaacoGruens de the came dscontamznaticn iis 
PietECrmca. Tne  =imes cco don the protective 
darment are doubled to refisct the tine to 
remove the old orotective item and decontani- 
Mace 26, Dy eee eye d@2n2ng time to the 
Vere actes § CHENCUuURK and TA.Pr .CHEM. 


(NES. teem — 66> G7 = 9} 


Pagans 22 om Of protective clothing has been 


donned at this time, Cicmeolta ne Wit) check 
mesee 2f Chis 1c2m sf gear will ikea Sadia co 
tears, combat damage, Peas donning oe 
fe, GGene. eran ander = clothing, 


fem doecS his ee ae a2 uni OG fl (, iy 
random number to ae robabilz elat a given 
item of full chemica protection over bedy 
specamecw Wilde Wea te OFA. LEAK (2). if 2t will, 


2301 





the amount of leakage, $$ express*Gc as 4 
Deweconc mOmmm- Gece DCSlT=Or Ch whe outside: 
GO eee ic gaeu eee Poe cave ron Tne ClsStri ru 
Pigue b. PESLE AS... ties Jiruouls | @fStqnce co 
the array PPA.LEAK. 

feetice Femme Oto 2, 91 = 96 
Tf the protective mask was donned (body area 
ae 2 Sveommetew ces asSigning values to 
Meee eab lee, ees AecHot( 2), end PFA. LEAK{(2), 
the Ecuttne will update the values for 
T.MASK, MASK, SeaeMASMLOAK by calling the 
MiSnomeOleanen LeMAoK Will be the same tine 
as Pierre. CHemt2) « 

meres 10 = 110 
Because tne decontamination process is likely 
PeOneoeaeeer Ot OVS tac, ete neplors, Oe 
Che eenven, amd "aecause =he Joseqe reczived 
OiGee tic ime iat dASececntaminaticr is .in 
Clciec weno eaerunecs.O0 Of ne decontamineticn 
[etree tenon ce se 7 UCR}, tie dosage tecéeives 
GUrLRg the time ooo. Ane et lot. =e 
Gomoured bY Calling che roucine DECON?2. 

(Peres eo le 305 
Pane AJ=camens ional eae ay Det (_, 3) 1s summed 
over the body area index - t¢ give a whole- 
pody dcesage fer zach agent j. 

Git Se106 = 103 
me «hee o= son eamuadelon  pSrocess szretches cu~ 
over mere than one interval DELT, The a e= age 
dese for sacn DELT pericd is ogee’ and 
Seorod <% <cthe arre AGA. DECON. DOSE. ieee 
array will be usea tO update the dosage in 
Succeeding ase Ono = eecornt amination 
1s complete. 

iN a0 9 
is decontamination was compler befor 
T.CURRENT, the dosage accumuilact ie added +o 
AGA.CUMDOSE. The Temainin: cnet? received 
between T.DECON and T.CURRENT 1 be calcu- 
Pome cesh ©roucanes DOSEt cr DOSE 


Zoe 





CODE 


> 
Ut = 
flos EA 
Dyeq try * 
«G wo —_ -_- * 
bind <t * i 
Ly, e & A 
» «ikl & fx H 
wm © ~ A ~~ ” 
“<S Ww t om SG NG Ht iG ae 
or WH rr) «G —m WY om ne 
OQ «£3 (24 oa ~Ts] “% §Q cd SG #% FQ | 
oe > Oo mM | SG «a ~~ fr} 
nN ommém < fH oom u) 4 «td om fy - A 
pe o~ fx] « at: fe, ~ i fry > e b 
fr} art = fx? Q — >] « Gud, hy WM J — MY Ww ” 
Se YM MN Zz +4 We O a oa Ufa Qa « = 
mM tz O “x a ~~? We H = “wy _ uy Au HH = ° 
AQ 4 oO ©o ™ tifa n Ye} x t4 << } vw = aA 
(oF: ° ® = oO ean ee Ee) ~~ * muy fu e ~~ « 
Oo tiH 4 <x<O ws fH % Q Sd -Q 1+ ™N NG — 
ma oO = ee ° Aan ~ << a~ fx) << mM 
mW st Pr z Pe ti~ mn 1! nh — HM wn Fs H 
ft Rye Sehr] Oc On C ws oy J ae) Mo © i) — oF 
= 10 fa 2} U«c ™ u “aS AUD wm ° at “uA QQ * Foy E44 
= HWM © > oO {sq <Q fx eh) fre aaa ><fQ e G4 aN 
CG Mca « YU ay = A el Cit, © Py QF SA, + Py ++ +4 
en es ° 3 ° 5h 6 Mub4 * HY 5 fy ® wmQ 
= -GyOy) It e4 | =m © ofa ats A WH 1 > a f cel 
oO i HH Oo 4 Ps Qu 2th} bon “tm fusefa Hi a wen 
U NaN . ~O I) on, = 01 6 tf Hm wow iy ett ~ A~ <a 
<< mM &4 —Z 14 O aa a ACO - 0 ec a ~fQ mH 
7 ye tum tJ “Wy 1 Ee ti ted «tt rae % f2} me E4bjen © Haus “As fx} 
“a Fit ek Oo FH mMOr -s fo} m f\G Fim shied “AMG a Oo UO uw SHE mH 
HY 33D oO is) AN m fh <f wh INU) mune Ht—Oe #* F1U)N Huss 
C £4 wcUWet = =o > <2 0G fa et eI) BHeneH <eet Act ~A~H pus” +2 
6 m2O e YW Ur oOo AQ sO DH = oS" HM lu~~" «OQ mee bf GHNA DmMUO 
feo} MNODAZ ® ~~ E10) "4 -AOKNQ H+ AM *HMN«4 mmMOH OOM A Hut chu v) 
<= wetH RE Oo MyM ib Ut ONE hs 145 tuo moOutre fy et 12 
© DthwM aa oH O ein~ Or A =) MSD MH ree mca Dac-4 Led ed 
> Ww = oe ONMGHS 4m EX ZO Curl mw el nw be Orff) Les, HS 2 tl 
AQ MAES AQ fi -—HwA, UNO on bm = CVC Ta ike se ORAM RW STORY CW fh 
Oo 2DMuNIt<?t => SI ES ett MU —Om™ hImMec¢M40:~— muy «fh airiecty MQW HEN 
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Pues OCs se. | f | 
Tei Dete=msnesS HOW Many agen=S are present on 
the skin and SNe ce ame a ee) Oe 
deaccntaminaticn. Pre Seu] ne. .tbaws the 
GocmmecmmecCscOieam Nate the fifS=) agent 
HP. DECONID  E£rem the array DbDI.DECON. vile 
muitiple agents, are oresenr 2c ew Lee 
a muLtaply MOLT. AG. BECON times 
a Seeite Dr. 
ZweOUuUe co en= desag> tecetvsd durang decon- 
Siew Oneweor Sach agen: pessercz. In the 
Caco CmmocrOsslrg.a CONteMineced area on 
foct where =he PERSON remains standing 
2 Eee as decontam= 1a tig, the dose is 
_ Comouted cnly cvear areas 5, 6, anc 7 
3. Schedules the donning cit protective gear 
ane assigns values: mC the axmray 
OAc. CHE ® e 
ARGUMENTS TGs BR 
AREA 
ARGUMENTS REAL 
ee C=) 
DESeE2 hos =D) 
tee aD 
Be OMe hat cs 
DECON. Doss 
Buse Rant 
OHE 
CAL ELS 
DCN 
DCSECOMP 
NeXT 
TEMECRARY ATTRIBUTES INTEGER 
CCNTAMINATED 
Boe Motes Pecan maecacss 15 there 1S con :eani- 
nation cver the entire surface of the PERSON 
Ge ple sCOLLeccive procsction 
Values: 
Q - Ne contamination cver all surfaces 
ieee cttamdi tation present On all surfaces 
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Gro ueteeeeiero 2maecacss “he current isvel of 
Selec Weep race. con afforied the PERSON 
Values; 
1 = &A Venicie waen an Operating cverpressure 
System | | 
2- A vehicle without an overpressure systca 
See cun «er os) DUAL ding 
4o=- A roxnole, Ween Of 9 NWAGNOUT temper ary 
evernead cover 
5 = NG protection (ene PERSON 1S tr tke coen) 
DEFNUM 
This attribute gives the relative defilade of 
the PERSON at any given tims 
Values: 
i Psi cl we: [leh 
2 > Deere 
3 > Crave ang 
Y= Keeper g Ol Si cs mang 
= swale g 
Vertes i Ss fen 
Pee ese puto, se Ong #i fh VEH. APN. TYSE, is 
MeoCuetomre@ewciny a parcicular venicle tyre. 
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VEH.WPN. TYEE 
fees Hees Die,  dtonG Yorn VbasSiS.ivPi, is 
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one 
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PiVemcrOcectLs oy Peete Neneetmeo CE fly 2, OF 
Sedan =his eration; Othsewise, i= is zne 
+ime that hs créat ed temporary overhead cove 
Mereitcm Ss li 3s also ised as 4 Check to 
eee if temporary coverhs Sad cover exists. 
Veale; 
0 - if no overhead cover xists (or the 
PERSON Sein C2 1, pat. 5.5 wheres i+ 


autematically 2xists) | 
The time aS given above, if overhead cover 
exists. 
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GLOEAL VARIAELES INTEGER 
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Vel) 2 Desesteecred DY CHEM.CH2CK 2% the 
Pogesiiewdmermeen=s 2tehatiOn cVet this PERSON, 
VaLues- a 
OF - beomeeroOtets Scaeionary and has not been 
Gtiseenvyeatcacked by (1n tne cmnedilats 
effects ellipse o£) a chemical agent 
Huns 22m sf ; 
To= THReePenScONTeSS 2h €be inmsdiate effects 
So ee ome GAemical acer= munition. He 
may ode Sie OES Oi lO VLRO 
oer sh oOlmcommovIing eth an e@=2a Of DISVi- 
cusly deposited contaminaticn. Taere is 
iicmoe a= em c AG he. Dresont 
a> The DER SON is” moving in an area here 
Pon on esse agent 2F the elitr (it has 
PeaseleeedscUCS. 29a On the gqreund), iénd 
has not een agirectly attacked by a 
enenecad Nuns clon 
NAG ERT 
This variable gives the. Maxi2un NUeer Os 
Sooteemetecewit tebe Used 12 4a Given scenario. 
Value: As given above 
SIDE 
pies Vertue ouieu oe) Used po SlOnSs she “vyalus of 
Mores ccewtnc Pen oUNes O2.° -Le othe ater buts 
COLOR is used, SIDE = COLOR(PERSON) + 1 
Vets? COLOR (PERSON) + 1 
Se LDF ha 
Piven mmeaelccd =O Convencten<ly terer 
VomeilcmmeUOSy SL OCa-107 Clk the PERSON Which is 
Clacemeny eee ad semecxed 2) the model. 
Value: SOLDIER = PERSPTR({ NAMa& (PERSON) ) 
GLOEAL VARIABLES REAL 
Ee. DEON (4-D) 
This attay provides a probability distribu- 
Seon SesrOm - which “she Same. ic. tekss for 
Senet chs a ae e decontamination cf_ skin 
CMe UGtHe ng =©CL Cach @~bedy area is drawn. 
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Value: MicmiUiee pee Cat LOR. saccOr for <=hat 
agent 

PE MAX (2-5) 
This array provides the provecs: Oboe aGe cr EOe 
Vesti Clas eorovedes tui lt CET Dace cea 
ction for a given, DGay dose. Uoliciciy, <zkhis 
eee y also” defines the maxinum protective 
(tull MOPP) level. 
Dimensions: N.SIDE by 7 
Values: — 
1st dimension: The side that the PERSON is on 
ZR ee enor lem temNhOceeraOn factor for each 

brody area, as 2xplain2ed above 
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io ess Wee sowenaeS Nene CULeent  PSctsction 
feG-Om FOe we2en Of Ene sever body areas ci 
the FERSON. Impiic Sey +g SoS eco chav also 
CeGtaes 296 CUbrer: protecec ive {MOPE) level. 

De CH EMCO RR 
Pomc a eee aves eas a COunwer thes Keeps 
ae mCre Vc Ino agen whica =he Lest 2czion 
performec cx scheculed tc b2 oerfcrmed by «he 
PERSON was comvietéed. 

TA.PF.CHEM (1-D) 
De sd=oay Oo bOUrTdece ene cine chat the curzenc 
iavel Chee Gs Vrdlel “eGhemical protection was 
@enned, £6 e€aen Sody atea. 

Roe URS E Vireey as TABLES INTEGER 
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feo ecole eS USsl sO Dass 2he eqen: =zype 
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lemrentation routine written to perfor m the 

ae cual oead 
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at the time that décontaminaticn commenced. 
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PiewrOus2 T= ~~ DUCON- DOSE is calléd to compute 
the dcecsage recs sived dee wes cem alt Wen son 
ChE Given agent and body area (the vdedy 
area was supplied ecu oh ecedgulen smo LECONZ) . 
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The dose Tso. seer ned by the azguenent 
DOswG@rAsopeenGes he atf&ay ror all agents is 
store in ateéemporary variable DOSE2PASS, 
which is passed back *6O the routine CECON as 
an argument. 

IT decontamination Wes Gzeecgsa (Cadiad by 
the routine DECOR buz there was no ccntami- 
nation present AG = cise decontaminaticn is 
still performed ona Teeunac UR is updacved oy, 
a value T.DECON.D qrawn Peo ec now ser Sut LOD 
DT. DECCN. .No dosage is assessed. 

Arter a body area nas been decontaminated it 
Be eCovercd by a chemical brovecnive galtment 
iow a Ole rece lOn cactor value egual to 
Pew to eecner words, full chemical preotec- 
tion 1S assumed). To simulate this, 3a vaiue 
Dee ee eserpi So Sent eng 2he <ine 1% sakes to don 
mheeseandend Lee Oc: PDrOtSctive gear for the 
pedy area concerned is drawn from che aistri- 
Dero fer i. Pils vane eS nace d Cc 
To wee weno. VG lees RBoine chet the crotec- 
elon wes v0onmted, tine. cHkit (1) ie = the bedy 
ase a ll avces fon) T.CHENGURR =S updated.*o tais 
Pools aeoiee Ome leysl Of BeOT ection For each 
Lecter Chen deaytoO'khe levsl of full protec- 
=2On EPL MAX, aS Gach tiem is donned. 
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Purpese?: 
fc omcirosme ne Ground and air d 
given le¢cation or interest at 
Caen eo ewe cnet ELT usin 
APpEroximation. = 
Seana jusesS. te Sposition rece: 
dec Uiteeteeee ne SE RSON*S loca 
gosage received on =n outer 
PenoON Ss "Clothing Of SXin b 
Colicctive prozsccion categor 
presence of overhead cover. 
ARGUMENT INTEG 
AGENT 
ARGUMENTS REAL 
DEP (1~D) 
Te 2D 
deol en 
SLs 
CREW Ci) 
LABELS 
BUNKER 
Mee ORAR eal TRIDULE S INTEG 
Cr 
ies Veeee OU TS Indt cates nS Curr 
CCllererve OfFOtsc =20n attoried th 
Values: . 
(i eventeclLe With ah Operating 
Syst 2n 
2- A vehicle withcut an ovarpres 
See Ae Nec OF buat Geng 
en re Lhe Le; Wate OE. ~WiT hou 
everhead cover 
DeiceOeet- Cra one (cne PERSON 2s 
OPEN (Ge orr © 
Gis Vee s a tert outs teils if 
1s open or ee It is used 
tnomerecakage Of ageqgc into the 
Sean amenaet In SwW.NBC.FILTER 
Value; 
O - if the vehicle is open 
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osage at the 
aye 2s eS MS 
Gee tinsae 
yed cn ‘the 
plen 2O.. ahs 
Layér of tne 
ased on the 
Y, and the 
ER 

ER 

ent level ci 
2 PERSON 
ov2rpressure 
sur? system 
=< temporary 
in the open) 


Hehe wvshicke 


~o determine 


vehicle, by 





VEE. NO 


Bees AttrE. Des eeCOnSiS=sS Sr the index wumber 
used to identify the VEHICLE tnat the PERSON 
ES Cela gt 
Value: 
OR oweinoeletsS Mes cr a vehicle. 
NUM Bent VoneeLe) ehae cn] PERSON 1S on, cther- 
wise. 
Weithe oo. 6 0b Ee 


ie cmotmeeeica,medtong Vich VEH.WPN.TYPE, is 
used to Tdentafy a particular vehicie tyre. 
Vaiue: AS given above 


Meee Nee ee 


cca copa toro with VEH.SYS.TYPE, is 

Wee ane lee Sot eyculsar vehieks Ive. 

Value: AS given above ; 

MoOGeORARY AL IRIS & REAL 
Pen 

Mea eae = SeOvenes phe time a* which the 

Poe oeONeasscumed “h=S current ievel cf coilec- 

Pere nOr ce er sete ec WORT Into C2 1, ¢, of 

Seta we Mowe eases Ouneiwise, = 1S the 

Tame Chae 22 Ceeatel Temporary overhead cover 

Pe me ae ee SO] USed eS a Check to 

see if temporary overhead cover exists. 

Value: 

Uw tGee nO “OVGENead | Cover 2xists (or the 
Benn GS aCe, i, 2s fOL 5, Whets 2s 
eu-omes2Catly. =x1S57sS) 


The time as given above, if overhead cover 
exists. 


GLOBAL VARIAELES INTEGER 
CEDCE 
This variable gives th value for the mest 
beCeCPtumcollLecCetYG DrOToctziOn category that 
Bnew PERSON WAS In, 22 he Changed categories 
during DELT. ieloesec  egud., to the Current 
CP value at the beginning of the iteration by 
the routine UPDATE; Pewee Cl catagory 


Changes for any reason, myen Old Cacegory is 
Sroecd MN OLDEE f£5r ¢t remainder of the 
Lteration and the new CP category is stored 
in the attribute CP. It is used t6 accurately 


zs 
iD 
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desOnptIleuwenc —ScGUuCtTA On in concentzaticn or 
deposition caused by the CP. 
Value: AS given above 


SCLD Tak 
This variable Peseuiced =O COnvenveng ly reis= 
Torts Memonry Loieet20n of the PERSON which is 
currentl being _ ereecced in che noddi. 
Value: SOLDIER Beaoe ak ( NAME (PERSON) } 

VER. PTR (1-D) 
Miss casaveautoetscd.tO StOzeithe vointéer to 
the mamoty location where +he tempcrary 
Stes eye venle heward 2tS attributes are stored. 

GLOEAL VaREAELES REAL 

DELT 
The variables DELT 15 €&@ user-supclied varan- 
erer that giveS the time intervel between 
Pcp aceon = Os Chole CHECK. 

DEP. A. CURR (1~-D) 
Tats ceed) se uOlds ele CUcren. valuss Loz <he 
scncentsaction cf Sens) a oS ale Hee e 
height of 2 metersf act the location of «he 
PERSON. ; 
Ue ts elem, Cus2c Te tes 
Dinension: N.AGENT 
VealUSeceeaowgiven apove Cor sach agent 

Dees a. OLD (1-D) 
pie ds Oth eta holds the most recent valuss for 
the ¢cncentration of agent(s) _in the air (a* 
a Dae of 2 netscs hae 2 - Oca ton Of Fac 
Pas ON. 
Unies: m6 / cubic meter 
Dimension: N.AGENT 
Values: AS given above for tach agent 

DEP.G.CURR (1~D) 
WiecmessaveshOlds the Cursent values for the 
deposition on the ground az the location of 
the PERSON. 
URL eSsomg7 sd. 
Dimension: N AGENT 
Values: As given above for each agent 

DEP. G. OLD (1-D) 
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Ue SabEey —nelds the most recent values for 
the defrosition on the MOULO ae se LOCer tor 
Ceo tee en sOtawems Information wias obtained 
during the last eso of the model. 
Units: mg/ sq. 
Dimension: N AGENT 
Values: As given 2bove for tach agent 
DEF. RED (3-D) 
Tas oar Deewiaesecie  COnVS=Sion factor to 
Som emmeenee= OOS e200 Of Tiquid agent or the 
Gcnesntra-1on Of airborne agent Sls e Oe 
the FERSON's coliec* ve OLOs eect On fo) - tne 
eifective concentration insice the broteccion 
OL n che PERSON. oe ae Ole OY 
Dee eA CUR MCL Gemr2rs: element in. the last 
dimension) enw oy DEP.G.CURR (The ssccnd 
element) =o yeeld the efiective concentrations 
amiawaepesi=1 Gms inside tne collective pretec- 
TON Essveece.vely. eos sce Onl Vv afee CP 
Categcruies 3, 4 and 5. Nee Gar -GO512S jrangd 2 
are fepresented DY Sw. BREATHING). 
Demenscions: NeAGENT by 3 by 2 
Values: 
(Sse 4 tans on: Meee ono. cecs, Storeces = the 
various agents : 
2nd dimension: ale Lea tcteces indweate . the 
three non-vehiculas @edress Of -collec- 
move PEOt- Ce On. . ee are: 
1 Seeemxcs Of Os iding (CP=3) or toxacie 
(C P=4) wit! Temporary overhead 
COM = (beOne NO2s=qiai <6 Zerc) 
2 =~stek ne lS Vite no vOovyerthead cover 
3 - In the open (CP=5) Wack compoOlery 
By eee ey oS 
S24 di ners. oa: 
i Cmte op uceds EO “Convert ths  <aalz 
GONG 22 sac ten 


Zao eite  Saceron, Ussd £0 cecnver the. ground 
dep0Sit ior 


SW.NBC FILTER (5-D) 


ete aE uy BES Mates ths “amount Cf leakage of 
ent through VolunclLe, sxpressed ac a 
peacoat tage or che ouzside concert ta=ion. Ls 


1s usec to cenvert the concentration Ceca ene 
ieee nS me and deposieion Of agen= on  <th¢ 
SXeesiOr Por ehe vehicle to an equivals anc 
Cone anceae2tO0 “and S2vOsearo f -nsdde the 
vehicle. The temporary variable PAX is used 


#o stcre whether or not the PERSON iS _ CLeW OF 
passenger on the vehicle; the Rano roe vari- 
aple HATCH is used to distinguis De=Wween a 
vehicle with overpressure WoEkin (CP=1), a 
vshicle without overpressure, closed, and 
either vehicle oven P=2). 

Dimensions: N.VEH.SYS.TYPE by N.VEH.WEN.TYPE 


BYo2, DY=3 by 2 bY N.AGEN 

Values: 
Wet) adamension: The VEH.SYS.TYPS of the PERSON 
2nd dimension: The VEH.WPN.TYPE of the PERSON 
3zrd dimension; PAX 

PAX = if ee enoOtm Delongs £O a Set CREW 





Eee awaeneerP EASON doses not belcng «5 
a set CREW 
4th dimension: HATCH 
ctr = | (ventcle with cder- 
ating overpressure system) ; 
Rae H = a a ce = 2 and 
OPEN.CLOSED(VEHICLE) = 1 {vehicle 
Without overpressure; close 
HATCH = 3 if OPEN.CLOSED(VEHICLE) = 90 
Dena Men=sORemocac> Of agent 
Vea honr Mesqgusc agent 
2 Be oe ae or aeroscl 
6th aisensiona: he agent type 
i. <0 RREEN 
Miiceevasrasemaeves tie Curlsn- Sinmulezion 
peme uw It hit eee Maen COmDat model calling *he 
ChSmeredemroreeC = SMeCuTI nes. 
Value: The time as givin above 
Jiao 
This variable gives ee Si eee So ae 
Vio eee Nels Conde c moasi at cas time of 
Weer H@ectetec ret son. — 
Value: The time as given above 
RECURSIVE VARIABLES INTEGER 
HATCH 
iieomevass ap loe Ss Sed 70 determine the index 
On Bhe al-tavy SW.NSC. FELDER 4th dinension. a 
iS set equal to one £ the CP egquais 1 
Aiea W2th Operating overpressure system) 
+ is set SF taHte BHO 2& che €P equals 2 and 
OBEN. GLOSED( VEHICLE) equals 1 (venicis 
without over scressure; ciosed). io oe, sex 
equal tc 3 if OPEN.CLOSED(VEHICLE) equals 0. 
PAX 
This variable is used to determine the index 
On the arta Sa@.NBC.FILTER BEG aamensSion. a2. 
= Set equal to One | Dewees eers sun pelongs <0 
ace: dis set equal to twe if the 
PERSON does nox Selon mo a SG= CREW. 
ReeunSt VE VARIABLES REAL 
DEE. CURR (1-D) 
fees a tra 4S used +0 store the values for 
= Demag mein deposition and aeeeconce n= has ton 


at the location of the PERSON measured the 
time T1.END. 
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Dames 1 On 2 
Values: oe 
ioe rca =ol Nemec pcs tlON a= cine TEND. 
Zecca comectcra 2On at time T.END. 
DEF. CAP (iD) 

eto acc Poel como Ole fesse valics or 
the gzrcun eepesretOn and e3r concentration 
eon meee aemeor che PERSON measured the 
time {.START. 
Dimension: 2 
Values: er | . E 
(f= NeeGseOunanmaepOsl=10n at time T.START. 
Cee Pera seconeetereaetOn at cine T. START. 

Pam BxXSGANSTTON OF CGDE: 

DIL NES: 7 oe 
PiesSemien-s) (COMDUL] che Starting deposition 
Peewee -Peele tas OM W.en The stating tine 
Se Cem eek Ss Sot “OC Lhe Stal ting 
cee or 21 rer aclon (TL). 

Pees 10 = 14 
These dines compute the starting deposition 
SGeesCONCCIEG4etOn “wen che Stariin sins 
Sage tow. Seas ty eS NOT the steargeing “ine 
Of B@he if€eration (TL). 

nes, oe 
These linss compute the final deposition and 
CONceictdt2ON  Wnch ae final tine argument 
(T. END) equals the ending iime of the itszta- 
S200] .CUR? SMT). 

ee foe oe ee. | 
iiesem shoo COMOU=C PhS Elnal deposiczion and 
Senecotemtur Oj wher ho final =<.mne argument 
Chacon) aS) NOt oor PO an wena ng - Tine Of 
whe 2 eer ee. On (TeCURRENT) . 

PONE S 2 no oC 
The zoutine next checks aAnom GO LLeccaye 
PeovoGelcimedsegqely Of che person by checking 
the glcbal variable OLDCP. If the CP categer 
Memecaorgedeatvany cane during DELT, the cl 
CP value is stored in this variable, and 1+ 
will be updated to the new CP category before 
ae 1s called a second time by DOSE2 or DOSE 
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Pes 2 3. = 44 


ZINES. 4 


ees, So 52 


EN 2S 


(ion ce Om UGrm mele S One OF 2WO, tne. ?ERSOM 
is inside a vehicle. The adjustmen* fac¢crs 
Bee vy se2c les ace Genmeacned if 3 Sane 
dimensicnal array SW.NBC.FILTER. The value 
cont aine ake *he array Bvecea 2s *he 
percentage of the oOutsids dosage ct agent 
Side wllleoeme race into the vehicles. This 
value is multipiiteda by the average deposition 
and concentration over the j$intervai of 
interest to ar eld the deposition and concer- 
traticn use Mepvosced=s, Cac lat2ons. [ie 
ware aya Vatiables HATCH and PAX are used +o 
S = Memento tRateces Gf SW.NEBC.FILTER. 
Si 5.0 
teienhe OLDCP :S three, Diemer Ssen. Gs ine 
bunker. The array DEP.RED is used to calcu- 
eee tema dleGec@n 2 | deposizticn aticrded hy 
the bunker. Tas value 25 DEP.RSED represencs 
wiemp = Seste POnmeel= —Unedyusted ground déerosi- 
S20 wil. Dene trate ee. Ties Come eee aie 
Dime Glo mn. 
Pertenece aS Howe {ooxhcls), a check is 
made tc determine if the foxhoie has zenpo- 
aoeremoveminca ad Coven (T.0HC not equal to zero, 
ieee. te Sjoaecel CVSt nes 2 eo 
= aww ee <j = : : a = : 
aesie dg). foe naa, ett LS assumed tc prcvice 
the same degree of chemical Dee satay a5 a 
bunks jpecond soher dese 5s CCnpuced accctdadingly. 
Se 
T£ there was no overhead cover, a difterent 
Vemiomermeon DEP, PhD Gs mulcipiied by the 
agve@ade G@20u nd Geposizson 2O give the deposi- 
Someta ne) PERSON 2 ene foxhole. 


Pees 59 = 54 


Peres Oon JCD Ss onOs ONS, twO, three, or four, 
zt must be fEive which indicates that the 
PERSON is in the open. A chsck is made to see 
if temporary overhead cover has been assumed 
(T.OHC not equa SOmecce Ome F£iotc . hasS,. the 
pore cmmlvdeke 1h the second dimension of 
DEP.RED is used to find the amount of agent 
that has penetrated under the cover. 
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10. The Routine LOSEt 
Pumees cs . 
Weeeedormea tum as JE There 2s any chemical 
Rea weeeesecetemae =the PESSON's iccation, 
either on the ground | (and thus, Oo cae 
Pome eCimererosed) OF 2h the eii. ff act, 
Picea etewNcmexk= cs tO the Cceliing prodram. 
2. The routine computes the dose received 
during che Eeeyecus Delo psesloa Ck, =ume, 
if not alrsady computed. Tt does this bv 
Giewee COMPUGIng the dose in the routine, 
FOEMUVveCataing «22 DOSEZ TOUutine. 
ROUTINES CALLED BY DOSE! 
DCSE2 
TEMFORARY ATTRIBUTES REAL 
Taceocen 
DPhp omaeeemeice Oe Ves ae <ims at which the 
DiEG@ier == sore -COn-2%=Jee. Cn wes Completed, <0 
Pieri T go densa ng sof <~Ecul- Chemical orot¢ec- 
Bagmmancc: GAeCCHtaminat on. 
Value: The timé as given abcve 
eect 
Peete Utomo egesS cue “ime at Whack che 
PEnooWw cl nes asd aonhnindgd nis protective mask. 
Value: The time as given above 
flor ALay ARDAELES INTEGER 
N.AGENT 
Dhas ) Veeaadle gives the maximum numbe= of 
edges micet Wott be used ih a given scenario. 
Value: AS given above 
SOLDIER ; 
This variable is used to qomeneenc ly terse 
to the memory location of the PERSON which is 
Glineenmcly Deing checked in <he model. 
Value: SOLDIER = PERSPTR( NAME(PERSON) ) 


GLOEAL VARIAELES REAL 
AGA. CUMIDOS E (7 ) 
This array holds the accumulated [V desage 
for each agent. 
Dimension: N.AGENT : 
Value: Ths dosage an mg accumulated up tc tne 
current time 
AGA. DECON. CCS (1-D) 
iinod =GoymerenaGaeene average dosaqe for each 
agent et geese one PERSON will receive 
daring each DELT interval while he is 
performing GeCcOasenenaclon. Peo Uo CaO 
Lncrement the accunulated dosage array 
Loe mos eee every DELT interval during 
which ooo oes Dem =OrnMing aGecont amina- 
Pee ee bas ESC ONZT2O0uUcTIne Will cCcmpucs this 
vVaiue. 
Dimensicn: N.AGENT. 
tee ece Gomes) Ag, “hich 15 ~the total 
cose  Tecéived fine Vee oe Corr aN hacen 
Sivided oy the number of DELT intervals 
Poeeaweoruo Derr orm =he dscontaminaticn. 
DEP.A.CURR (1-D) 
Wicsee=chye nCLds cle CUuls>ten® values for the 
COne@REta=yOn Of @gsic(S) in fhe air (at 2 
Beade « ef 2 meters) Seeeeneo  tecaecte., Ot. tS 
PERSON. 
Uo e Ss Md f/f CUblC. Nete 
Dimension: N.AGENT 
Vaiues: AS given above for each agen 
DEP.G.CURR (1-D) 
Wiecomcescdy weNOLds che suesent values cr the 
Toleceeoneod the ground at °=he location o 
moe PERSON . 
Units: mg/ sq. 
Dimeneion: Nv. AGENT 
Values: As given above for each ageéen~ 
MIN. A. CHEM (1-3) 
Pitsmdrad ys PEOViaces She ~minimum significan 
level of air concentration for sach_ agent. 
PameonNewCOnGenr<ation .S below this value, it 


1s treated 
Dimension: 


Values: The minimum signif 


as if there were no agent present. 
N.AGENT 


SedmeecCOncentratz2on 


fer ¢ach age ne 


MIN. G. CHEM 


(1-D) 


Zoe 


p- 
J 
@ 
a 

wih 


\ Fea Ps 


e e 


mininun ae 
On 1. 265 eac 

W -his. value 
no “res pre 


<< f-- 
ctor 
Grebe eyo 
ret 
4 sy 
ja-ct sos 


EDO 


4 bis 5 
WM hH-O WwW 
iD 
(by pct 
Ol? 
Ua 
mp 
we ct 


e rhhH-O'O 
0 3 


aor O tag 


"> 
= 
3 


The minimum sSigniticar eae 
Be each agent 


SO (tHe 
M HH bhi or 
t--53 (D 

eonwctrown 


ie 
O 


es ene C$uss 
e main combat mo 
=omEOCurel es. 
€ as given above 
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TAcr Parveen (1-D) 


cia 
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gives moe Poemytececn. 22 
compat model at the time 
Se 


as given above 
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PeCUurRSiy 2 VARIABLE INTES 


ta 


r 
CENTAM 


This variable serves'as pao! =O 
ole rem.S any pee agent pr 
the ground cr in the air 2) Cane 
Hiceae Cn. 


RECURS LV EeveartABLES REAL 
AesbN T 


veriable serves to store the value of an 
mediaz2 cine between T.OLD and 
Revi 2E any. 


T.OLD 


This Maes < is | used to store the value of 
the pecans Of Vaecine interval for dese 
computa Cae Pees CQuats to LL 1s decontami-— 
mation did not end during DELT; equal to 
TaD RECN if decontamination did finis dun ang 
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Pens ok eGANATION OF CODE: 


kes 2 


Lies 


= S 
ae Nl ce Check | provides @ means of 
PieaSs g. this routine in cases where — the 
iadavidua lL Tis ~ not in an aréa ot chemical 
hazard or centaminated as of th2 current 
sme. be CUR iN Ls If he is facing eéicher a 
G@eeime Ceeetmocrne nazarcd, the rcourzike must 
ccmpute the dose received from that hazard. 
) re 
Checks to see if decontamination was teing 
Der eCrncde) see nenDsL© interval cf interes, 
ae as aot e+ been completed. TES was, 
the dese for the interval sas heen computed 
bY tie DECON Foucine, and <he dose tc be 
accumulated durin Pees S2O5eds in * She 
wea atone Dace neDOons The JOSE] routines will 
update the accumulate dcse by adding the 
anoun+ in Ne AS DECON.DOSE “Oo the value 
Gamera ne 8) Se azceavAGA.CUMDOSE £or sach 
aGei ese 
yo~ 45 
Poeeecimres 1.01), Tf. iNT 
heed ecaonvalialaeston nad been compieted during 
the last DELT seconds, Siege Olle: 1S wel 
adjust the dose computation for the period 
since deco n= amjnay-on | Was completed by 
ates ae the eginni Se the interval over 
which the ieee 25 EG oe eee Sa Pel eo 
the time decontamination was completed, 
Pebnec nN. 
gd =~ 26 
Checks tc s¢e if masking or donn= NG aso 2 von 
'Mmoasverelal, L-ems Ceccuzred during the DEL? 
Demeoag or L2tSrest. $=LE masxing. of corning an 
item had_ been completed duzang the DELT 
period dosage Gauemrdcions ane Det Eormed ac 
she cid level of PEOtsCeton Until the new 
level was completely assumed, then at tne new 
level cf protection. The variable T.InT is 
use 
wit 


PS 
d 520 split UP elew' neerVal *nto twe; cach 
ha Fterent level of protection. 
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C? 


WLdW Lad ROD DRIDIDIDNIADDID 9 a a ot ts ot et es et 


Pee Se = 2 Ul 


Checks to see if two or more events occurred 
qusang DELL: 1f they have, the dcesag¢e is 
Sesce  COUDM coo mevecr  Ahe inecerval T.OLE .=0 
Peet, ohetenOtumls assigned the value T.IRT 
See t= eect ting anes will compute the 
remaining dosaqe <~- that received after the 
Griginal eine T.ENT. 


PUNE S -23:-° 2oceecos 30 


Themwecitrae = catits ch]= DOSE2 routine, which 
actually computes tne dosage received during 
Appropriate interval and assigns the cumula- 
tive dese to the array AGA.CUMDOSE for each 
agent. ECc ee inas a esOn and vercutantzcus 
dosages are considered, and converted +o an 
equivalent Intravenous (IV) dose by DOSE2. 


‘of b4IND— £9 


ROUTINE LOSE1 
DEFINES T.CLD AND T.INT_AS O-DIMENSIONAL, REAL VARIABLES 
DEFINE CCNTAM AS A O-DIMENSIONAL, INTEGER VARIABLE 
Sage 1 LIN: THUS 
MOUTINE DOSE1 CALLEL 
5 FOR J = 1 TC NJAGENT, DO 
6 IF DEP.G.CURR(J) IS GE NIN. G .CHEX (J) , LET CONTAM = 1 
7 REGARDLESS IEF DEP.A.CCRR(J) IS GE MIS.A. CHEM (J), LET CONTAM = 1 
8 REGARDLESS LCCB 
9 IF CCNTAM = 9, RETURN 
0 OTHERWISE IF £.CECON (SOLCIER) IS GT T.CURRENT, 
1 FOR J = 1 TO N.AGENT, LET AGA.CUMDOSE (J) = AGA.CUMDOSE(3) 
2 + AGA. LECCN. DOSE (J) 
3 PETURN 
g OTHERWISE LET T.INT = 0 
5 Dee 1.0L D = TL 
6 IF T.DECCN(SCLDIER) IS GT TL, LET T.OLD = T.DECON (SOLDIER) 
7 REGARDLESS 
8 TP (T.MASK(SCLOIER) IS GT T.OLD) AND(T.MASK(SOLDIER) IS LT T.CURRENT) 
9 fen tee = T.4AS K(SOLDIER) 
0 REGARDLESS FCA I= 170 7, DO 
1 IF (TA, 22 CHEM(T) IS GT T.OLL)AND(TA.PP.CHEM(I) IS LT T.CURRENT) 
2 F T.INT IS NOT EQUAL TO 0 
3 Gil DCSe2 GIVEN TZOLD AND T.INT 
4 Cen 1s¢ip = TLITNT 
5 REGARDLESS LET T.INT = TA.PF.CHEM (I) 
: REGARDLESS LGC? 
q I? T.INT IS NOT FOUAL TO 0 
8 CALL DCSE2 GIVEN T.OLD AND T.INT 
9 CALL DCS#2 GIVEN T.INT AND T.CURRENT 
0 ELSE CALL DOSE2 GIVEN T.CID AND T.CURRENT 
1 REGARDLESS 
2 RETURN 
3 END '*OP RCUTINE DOSE1 
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The Routine LOS E2 


Furpeose 


ARGUMEN 


oD 
at A 


ilk 


the DCSE2 routine computes the doss received 

vernon myal  Passci Oo i: from the 

reutine oe Es inieers Sach of he following 

circumstances 

1. N aeet0n 9 Was ~taken during the given 
interval that would have affected the 
EMroONmemetemrca: PEOTECTIiVS Status, OF 

2. The PERSON changed his collective prcetec- 
Peaiesenauus during DELT. 

jus) REAL 

Reo 


POUd lH Poser Eo yaw OS EZ 


Bes =O om 
DCSE. 


LABELS 


OUT, 


TEMEORA 


oe 


re One 


TICGN 
COMPUTE 
Reon ULE S REAL 
Dies Gechibutce provides the time at which «he 
PFRSON assumed his current level cf colleéec- 
tee seeocee tin. 


Valne: The time as given 2bove 


Meo mamea eat e CD=Ov2=Gss the time at which the 
PERSON assumed his current level Cf co llec~ 
tome DE@LSCtion, if he went intc CP 1, 2, oF 
3 during this iteration; otherwise, it is he 
time that he created temporary overhead cove 
in CP O See ete is also used as a check =9 
see 1f temporary overhead cover exists. 
Value: 
QO - if no overh2ad cover exists (or ‘the 
FERSON is in CP 1, wee Or. 3, | Where 1% 


automatically 2xi$ts) 


20 


The time as given above, if overhead cover 
€exists. 
GLOEAL VARIAELES INTEGER 
N.AGENT 


This variable gives the aaximum numbsr of 
agents that will be used in a given scanario. 


Value: AS given above 


SCLDTER 


This variable is used tc convenie 
Perel o Metony Uoeca=20On Of the PERSO 
currently being checked in the mode 


ey cele 
Ww is 


Nach 


t- 


VietpommcOUCO@En = PERSPTR( NAMNE(PERSON) } 
PRP eee ean PONNO F THE CODE: 


Pee es go | 


iicmaciNe eo Witmer Checks tO Sec it the 
CClleemeyve SOYOLECEION Cacegory meee changed 
Reece = eae oh odes SSed toes {T. START tc 
Te iD )) from the BONS POSE. The 
Dees mito Oucine 22 Called ccr the intsrval 
Poneto. ce (nS eene conde che collective 
protection category was changed). 
tee 12 


tiemaiceage = Conpaved by calling the routines 
POSS eeGcurile,. Wihmeh!'- 2S a. rotitzne that was 
Wo cect: (fOr Bie" oe A implementation <*o 
vérform the actual dosage computa*ions. 


PES 13q= 15 


Mow BrOstat ON EOUusSine 1s called eee and 
the remaining dosage computed by ca aa “he 
Bourne HOSE. COMPUT® for the interval T.CP to 


T.END. 


EPNES V7 -= 25 


Changes in the overhead cover category, indi- 
cated by a. T.OHC (the time overhead cover was 
esc tain miles teeceval, .aze handled: in 
an identical manner to lines 10 - 16 above. 
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The Routin= CHEMCAS. EFFECTS 
Furpose a. | 
Peet sence wea ISC lL On of the 
So COeemmne = me sy mpcOMS Of chs 
poisoning apvear, when presen 
qeotemmeayo agence nazard, and 
Son Gumanyecnemical ag ant naza 
2. Determines .i- <= aS impair 
threshold of tne PERSON has b 
TOmemccaGcmmnOferne Chemical aq 
as seqns the wateetiat che 2nr 
been reached to the array TA.IN 
POiIntes iS stored Vee ne 
t AG.INCAP. 
a7 Sais she Soe SUP LTO. Del oS 
time that an impairment dose t 
passed. . 
4. Determines if the incapacit 
= IeesnOtdsGn. the PERSON has b 
SOSacccwmeet ene Chon ical ag 
assigns ick aeatoucnas the the 
becteeccemedute =the AStTayv TA.IN 
Seo e -2Stemes ar tne lethal dose 
has been passed for any agent. 
Boece gees Ce A2Sa7h throucna 
pets T.ocETH. 
Rouges CAL DED GY CHSMCAS.BFrECTS 
NAA 
Site Ore wr FeCr 
Pes Lo 
CUT 
Mai PORARY AT IRIBULES fea 
ecole is tt 
This eres giv2s the *ime 
etna as a eee tie of an overdo 
ical agént. It 18S assigned che 
she dcSag¢ from any chemical agent 
respective lethal dose threshold. 
Value; The time as given above 
T.NAA 
iivomacceibute Stores the time at 
PERSON finished injecting himse 


nerve agent antidote, 
Value: The time as given above 
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GLOEAL VARIAELES TN TSGER 


AGEN DTayiy es (1-D) 
This atray is used to store an integer used 
¢c¢ identify the type of agent. All serve 
adents shouid be given a value of 3; cther 
ese = ive intege=s can be used to dencts cther 
ypes cf agent. i] 2S used to check the type 
Gi agent when the nerve agent antidete “is 
Pagiececas 4 6 sche agent ee Hoe. hSiVve, cus 
dosage will be reduced by NAA. FACTOR; if thea 
type 1s not _ nerve, Paen Ac d@esage yeductaon 
will be applizd. 
Dimension: N.AGINT 
Value: 
le esCrnicave aqoncs 

DehG ei 
This variable gives the maximum number of 
a@@emk=e thas Wili De weed in 2 giver scenario. 
Va.uge: AS given above 

SIDE 
Tents eee ea is used te szore the value of 
oS omen en esto eN 1S Cn. Lf she atctrisute 
COLOB Heme ed 65203 = COLOR {PERSON} + 1 
Value: COLOR (PERSON) + 1 

SCLDIER 
This variable is used tc conveniently refer 
te the memory locaztion of the PERSON which is 
Cim= ent 1 belag_ checked in the model. 
Value: SOLDIER PERSPTR( NAME(PERSON) ) 

GEVEAL AVIARLAELES REAL 

AGA.CUMDOSE (1-D) 
This array holds the accumuiated IV dcsage 
fer each agent 
Dimension: N.AGENT 7 
Value: The dosage in mg accumulated up tc che 

Cizr =n 220¢e 
AGA. IMPAIR (1-D) 


This array holds the impairment dese 
threshold values for each agen. 

Dimension: N.AGENT 

Value: As given above, for each agent 
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AGA. INCAP (1-D) 


ies edeaavyemerolis the incapacitazicn dcs¢ 
+hreshcld values for ¢ach agent. 
Dome assGi. AsAGeNT i . 
Value: As given abovs, for each agent 
AGA. LETH GD) 
TiS arre Holasethe jethal dose =hreshcld 


values for each taco 
Dimension: N.AGEN 
Value: AS givan above, fcr #ach agent 


DELLE 
The Varga dle, DECT 25 32 user-supplied paréen- 
eter that gives the time interval bétwsen 
mo saulen see Cob. GHECK. 

OLD. ogee (ein) 
This array is used t Si Oren ca cles Sree 
the accumulated dosage as of. end. of the 
Dea etc ee rare. Fo 1S .wsed £o determine 
Bites eG m@gnlCh Slpal= Dent, Inacapacitaticn, of: 
iiask De ceo usr: od. 
Dimension: N.AGENT 
Valu2: AS given above 

PC.NAA (1-D) 
Pies sara y COntaains «ef Bo Deve ate 
PERSOU, as. 2. ee et f Oe SEalning > OF 
Dente ee ee uigect Ninselr with the nerve 
agent antidote? under eicenmstances other than 
the appearence of nerv2? agent symptoms, such 
as detection of the agent or the aprearence 
of svamgetoms caused ay a Chemical agen< Gener 
than the nerve agent 
Dimension: N.SIDs 
Values: The prebability as given abcve 

T-CHoeaecur k 
These Vertaple SeSEVeS aS a counter that keeps 
Mee toum eno =ime a=. which the last action 
Peer tee Sescncdiledms2c be performed by the 

ERSON was completed. 
TA. INBAPR (1-D) 


This array provides the time at which the 
impairment ose threshold was reached for 
each agent. 

Dimension: N.AGENT 
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Values: : 
QO - if thea lmpaizment dose threshoid has not 
been met . mA 
The time aS given above if the impairment 
dese threshold has been reached 
TA. LNG oe (i-D) 


This array provides the time at which the 
Lncapacitation dose threshold was reached for 


(et “ReeamicepadGitation dose threshceld has 
nct been met . 
[ieee lem md veneapove 12 the ea eee 
des¢ threshold nas been teache 
oe 
This variable gives the Simulaticn tims 
WHehin =he Main combect modal at th? time of 
Picmlacs 225 02 7 1O5). 
Value: The time as given above 
UETR (i) 
Mmeowchsaea SeeUsea as. 4 Converience <ce cail 
Pec mamuneveOnt (0,1) bendcm number. 
Dimension: 3 
Veede 2: 
a co teem ts forme ai Stel bution 
pee mene eee Se ezame sr 
3 - 1 {the second varameter) 
ReecUrs fy eev ARTABLES GN EEGER 
AGENT 
This variable is used to store to value of 
the current agent type of interest. 
Value: ime welceraeieon 2adex 4 (2he éegent 
ecneern ed) . 
FLAG 1 
This variable serves as a ered zc determina 
1f any. impairment dose thresholds had been 
reached durin revious iterations. If the 
value equals N.AGENT, <hen no impairment has 


occurred previous to this iteration. 

Values: 

N.AGENT - If no impairment had occurred as of 
enemies ew ceraclOn. . 

Any other value - if 1 OF more iImpairnent 
dose thresnolds had previously been 
reached. 
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MrAG 2 


REGU RS I 


any impaircment dose threshold had been ast or 

SeGecagca san Ing seni Ltartation. [fee ae mwiCr 

More) Rec Seen,  2his wFarieble alisc c2rrizs 

the agent ee number of that agent (or tne 

Pins eeuoecr wt <wWeC OF MCre agents pass the 

threshcld during the sane Lecmwar2on “Of 

Saat. Chee hy. 

Values: 

QO - If ne impairment dose threshold had been 
Eeceonea Gir ng Chis 2teration. 

The agent type number - if an agent = had 
CaUsecagmimoal oMent ducing this iteration. 

VE VARIABLES REAL 


te. vas staolouis  1sed =o ¢t0or]e a uniftorn 
(0,1) tandom number. 


priser SX POANATION OF COOE: 


erates <S 


EINES. } 


1 


gins by check: 
e thresnold, € 
s been reached 


{~- 


3 Ith 


Bary 


(nN 
ct pb 
Qaim 


-) iD 
iD 


Out) 


© 


{vy 14-O 


oi) 


= 


Ow - 
§) fa) 3° 
te< «D 


hh LQ 
i pas 


C= 4 


When an impairment dose threshold i 
aS ele One Sal =ment iS assigned to 
TA. IMFAIR. 


Se? 

Peaericwaegen: Gaulsing tac iNpairmen=: is a 
nerve agent, then gee oF G2 eon -aniido-e 
will be performed. This is accomplished by 
e-hiene thelrcitine NAA 

Smee 

Ti the nerve agent antidote has nct previ- 
ously been administered, then, when symnptcms 
of a chemical agent appéar, it is rfossible 
that the soldier, doumeweresult, ck. poor 
CEaenenG Of Panic, May inject himself with 
the nerve agent antidots. This probability of 
Mimcomis Goncained 17 PC.NAA. Ee 1njeczion 
WeMeeecCeGus,Dased On the cComperisen cE a 
uniform (0,1) random number with PC.NAA, <h=s 
routine NAA will be called. 


268 





PN Seecoue 2 8 


Peer AG 1 «2 Saues PouN.AGE ND, cand 
equal to 0, than én impairnzuent dos 
meeacwed fen chp flirge time on this 
MameercUre re. SME ONSDaLsCT $is 
aqetermine if the onset of lmpairmnen 
the eae nce of symptoms) wiil 
cite Secmeautsag of a dstection (if 
hazard has not already been detects 
Or more agents cause impairment 
Same DELT interval, the one with = 
number is aececrara ly used 
Sarre ws belts cr. 

[NS nes Oe esc 
Pi eeeeiiommmuc cmenecKS tO Sse if 
has reached the levei of incapacit: 
any aaqent. Tf i+ Gis, a4 time Of 2 
een c£ion “hat agent Po cosddned) <h 
emery  TASENCAP (i) gor sach agent i. 

jmele> 37 - 47 
Tf the incapacitation doss has be 
for One OF more agen=s, the routine 
see 1£ the lethal threshold 
Menon ods lew Has, time of deat 
Bees seem-odeas 2hoascoabuve of The 
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the Routine SYMPTON.DsTECcr 
Furpese: | 
feeseeecr oe PiENSONN has not yet detscrsd the 
Becceweemonr 2 Gnotacal hazard, the routine 
SGmeeylss 2 4stscc icon at the insartrmert 
it ot meeteirerse agent tO Causs itcair= 
ment. fhe onser cf impairment is assumed 
20 be the time of the first appearance of 
noticeable syn ptoms. 
2. Regardiess of when detection occurred, the 
routine will call the routines MASK, ‘OHC, 
DECCN, and MOPP. 
AKGUMENT EN TEGER 
AGENT 
RCUQIN SS 
DECON 
MASKING 
a = 
SEC 
TEMECRARY ATIRIBUIE PCE Gen 
MASK 
Pee a ee eee Ca SS Lf <=he PEPSON is 
oa eee mene MI Cale p=o-eC clive mas. 
Natge > , 
UR fee Nese tS hoe DSing worn (cfr) 
Vee ene DMASkeas bDelkg woen fon) 
MEM eOQkARY AUTINIBULES REAL 
PeCH sy DET, 
Mieceseee sole e. StCres cha time a= which «he 
FERSON detected the presence cra persistent 
chemical agent hazard. Dees  1enece2 on fay 
have cccurred dua to any of the four possibile 
means cf det ection (See ener Des eCTIiON reutine 
Giseicsion 2n Chapter 3 £or more detail). 
fea SK 
ctribute stores the time at which the 


finished donning his 
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protective mask. 


The time as given above 





GLOBAL 


Salk 


Seep 


GLOEAL 


EG. 


Ene s 


Pees 


DONE 7 


VARIABLES INTEGER 
This vatiable is used to store the value cof 
ema tGeceate PERSON Lf On. Lr the attribnuts 
GOLOF is uced, SIDE = COLOR(PERSON) + 1 
Value: COLOR (PERSON) + 1 
eee 
This variable is used to conveniently refer 
Pome vemlemory 2ocation of tne PERSON which is 
eed bermed Gnecked in the model. 
Value: LDITER = PERSPTR( NAME (PERSON) ) 
VARIABLES REAL 
eG (Ci-D} 
eommesecwmrcoluces ase tnt probability thet a 
scoldter taat has datectec the presence sf_a 
Co ecteeeerer aden e Nezard PY any means will 
assume that tne agent 1s still raliing ccward 
=rewmimeune, and 64s 4 result will seék cver- 
head cover. 
Pee i ON aun eo OE =) 7 
Vobhecteiie pre dapeclisy as given abcve 
BMCURR 
This variable serves a jecOm@erce cha Keops 
Peactomeore show s=nc a= which the last action 
perfermed or scheduled to be performed by the 
PERSON was completed. 
EXPLANATION OF CODE: 
4 = 6 
The routine MASKING is cailed, fercing the 
PERSON to mask, fie nase 20. a@lreacy done 
So. 
The time of detection of the presence of a 
Pesce iemeca. agent, T.CHEMDET, 1S Set 
equal to the latest value or ‘the eee Foe 
Pipe reaMen«e (ene value Of T.CHEMCURR i:£ net 
Changed) or the time the mask wes denned. 
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The incividual may assume overhead cover,it 
necessary, sO that he may dscontaminate any 
exposed areas cf the body. This is done by 
Cale nGeiemeaewre ne OHC. 
LINE 9 
The DECON reutine will be called, §$and the 
Peevdbivecy— Of delayed Geeoncatara .- 50, 
contained ees oe e.. Gicbal variable 
Peed. DY CON, Vow C= USeG in the TECON 
routine. 
Pine 10 
feo Cre ero wee = Called, causing <n indi- 
vidual 2c don ae izems of chemical 
DEGweccuys Somer GCCORzatdecec. On kad not 
peen rerrormed which would have caused. an 
ike some ee slo eVIiGkai cp Otsctien <> ful. 
SEONG 7 On). 
CODE 
1 ROUTINE SYMPTCM.DETECT GIVEN AGENT 
2 DEFINE AGENT AS A O-DIMENSIONAL, INTEGER VARIABLE 
PRINT 1 LINE WITH AGENT THUS 
ROUTINE SYMPTOM.DETECT CALLED GIVEN ** 
4 IF MASK (SCLOIER) IS NOT EQUAL TO 1 
5 PERPORN MASKING 
6 PEt) Peer cosa 7. 4ASK (SOLD TER) 
7 REGARDLESS LET T.CHEMDET (SOLDIER) = T.CHEMCURR 
8 CALL OHC GIVEN EC.OHC(SID2) 
9 CALL DECON 
10 CALL MOPP 
11 RETORN 
12> END "YOR ROUTINE SYMPTOM. DETECT 
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The Routine NAA 
rurpose:; . 
(eee oe eee sc CIEE MS Cl the injection of 
me Nemo mecontm@eon 2 dOte, and aSsigns hat 
Police oeane accu Dues T.NAA, ey 
ore ppc tes Sney abray A4.ANTIDOTS, BSS on ag 
the value contained in «he Roe variabls 
NAA.FACTOR ‘0 tne array elements corre- 
spending to nerve agents. 
TEVPOR AR eat IRL BUDE SEAL 
T.NAA 
oe eee meetoees he tims a> which ene 
PERS OUN Ren asaeaeeanjecting ninself with a 
nerve agent antidoce. 
Value: The time as given abcvse 
GLOEAL VARIABLES INTEGER 
AG OND eee (1-D) 
PrecmowaecmeUScCG Se scOne dn Integsx used 
MeOmeprccNeeayet i= CYDS Of agent. Aii nerve 
agents snould be given a value of 1; 4cther 
SseetVe 297 eGers Can be used to deacte cher 
vypes cf agent. It is used toe check the +ype 
Ceo Csecmee is) ae Deevs agent antidcze “is 
mie Gtem—es Cie aged. Cun iS nerve, the 
q@eSaq2= wiih 5s Eciuceac DY NEALFACTGR; .1£ the 
Se 2S WOewnelVve, sren iC dosege =eduction 
will Fe applied. 
Dimensicn: N.AGENT 
Vasue:; 
i = Fer nerve agents 
N.AGENT 


Seer 


ScLpT 


teeiere abe Caves =he) Nex2mum numbe= of 
agents that will be used in a given sc2nerio. 
Value: AS given above 


This variable is used *o store «he value of 
mrcemolnde the PERSON 25 Cn. If the attribute 
COLOR is used, SIDE = COLOR(PERSON) + 1 
Value: COLOR (PERSON) + 1 

ER 

This variable is used to conveniently refer 
to the memory location of the PERSON which is 


currently being checked in the model. 


Zoo 





Value: SOLDIER = PERSPTR( NAME (PERSON) 


) 


GLOBAL VARIABLES REAL 
Aen Ot iD) 
This variabie is used to reduce the desage 
for each agent by muitiolying the accumulated 
desage by @ appropriate atray element te 
2S eitaememt essere: 4¢ un th Main (driver) 
PEOGcat Evie mamane @fray cS cCkeatec. the 
dinter to the See 2S “St osSsadu in Gnas att ci-~ 
Mec SeAN UO UE ac icorently, On 2n¢ ay 
elements corresponding +O the nérve a es 
eee edi ea cas — ay ape  SeGe sequal co he 
value found in NAA.FACTOR by the routine A 
Dimension: N.AGENT 
ewe. Nn eone Sear or nSsrye agents; 2 suit= 
able reduction factor for other egenhec. 
DI.NAA (2-D) 
iPeoeenc vetoes G2 P-Obabi loey Als cst Sie lon 
used to determine tne tine required te Ger 
the nerve Ben ant adore. The tempcrary 
Vio ecioe = VON AA. DS drawn from che distribu-~ 
tion and, when added to T.CHEMCURR, ses the 
time atwhich the iainiection was cempiste, 
ee ee. 
Dimensions: M.SIDE by 3 
Values: | : ; 
Veoepeomcroeronl: Mie ts2dSs-0f the PERSON 
2nd ndemens: Ons. 
(oe ene G*Semost son LV pe » 
aac Gace Oasamectes OL the Gisericu- 
On 
Downe “SeCoudsparameter of the dz a= 
bution 
Ve oyu enalelis (1-D) 
(has ara y vides £he recucztion factor used 
to reduce the effective intravenous dosage to 
eacCCOUmMe =OF ne Criscxn Of a Rerve agent anti-~ 
el engae The value is pléeced in the ay 
A. ANTIDOTE when a nerve agent antidotr is 
injected. When A.ANTIDOTE is muitipli DY 
tne current IV dosage contained 0) 
AGA.CUMDOSE, the nerv2 agent desage will be 
reduced by fhe NAA.FACTOR. 
Pimemerern: N.SIDE 
Value: The reduction factor as given abcve 
TCH eucCuURR 
This variable serves as a counter that 2ps 
muaekmwOn the time at which the last a See 
oa 


pee eommed or scheduled +o be performed b 


ERSON was completed. 


20 





nd ab od od 
WN BOWOOAHAMNIES 


RECURSTVE VARIABLE REAL 


T.NAA. D 
This variable is used to stors¢ the 
SD ea koGmeo, 20 jcee 2 NREXTVe agent an 


Pope 5X Pian Oo Of eC ODE; 


LINE & 
tice eed Ss 70 adhani ster 
agent antidotes, I.-NAA.D, is draw: 
Ateay DOONAN. 


PemccclMe ua cpacdedtO "ene current, 
oe ecco eda y dual, 7. CHENCUR 
COteaieoe Gate G5 also assiqns4 
aeterbute 7 .NAA., 
Leese? «== 10 
The antidcte is assumed t0 cause a 
in the effective nerve agent dosage 
BYle os PonoON , which can se expres 
Pipeece (meer o : {Nak sceital, dose abecrs 
Peseta 25. CGheaemed in the 
TAA. PACTOR. Pewee neaelOn. Of <has 
we, OGSed> GalCliac2.ONS .is acccupl 
Changing she value in the array A 
eect eval Valle of T t9 ¢ 
NAA. FACTOR for every agent whose 
nsrve. 
ROUTINE NAA 
DEFINE T.NAA.CD AS A O-DIMENSIONAL, REAL VARIABLE 
PRINT 1 LINE THUS 
NAA CALLED 
LET I-NAA.D = DISTRIB ( DI-NAA(SIDEs*) ) 
LET T.CHEMCURR = T.CHEMCURR + T.NAA. 
LET T.NAA(SOLDIZR) = T.CHEMCURR 
POR J = 1 TC N.AGENT, DO 
if AGENT. TYPE (3) =i 
LET A ANTIDOTE (J) = NAA. PACTOR (SIDE) 
ARDLESS LOCP 
LIST T.~NAA-D, T.CHEMCURR, T.NAA(SOLDIER) ,A. ANTIDOTE 
END ''OF RCOUTINE NAA 
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protective measures 


1. Simulates the 
Cacenem OY Gaound =zDocps 


would be 


v 


encounter 2a chenical aqen= contamina 


Na Zande whee NeVing . 

26 COMpULeS the dosage chat woul 
DigeesOoOwcmemOssand an area 6 
Sate Cl. 

Sevan meee caciletrOons 22 oh 
routine CAEN .CHECK, | Once. Case. 
updated th situation anda foun 
invelves crossing a orsvicusiy 
nated area (any azea Wi7 


d5eeceeton bien no agent an the air from 


primary deposition). 


PROUD co eeAbe lO SyY CEOSSING 


SU SWENS.b SPECT 

Dawe T LON 

PeoES 

Pacer LS 
DETECT 
NEXT 
MeMeOnARY ATIRIBUTESS INTEGER 

Glee. 
Ties atiie DUS Shows. if the PERSON 
detected *he presence of a persistent 
cece agents eZ eri. 2S Gi = rnie 
meee on Or CHEMI CHECS. 
Values:. 
Tee neeted=a- = MO Odette et. on 
lea Ge Ss de2ec. cen 

CONTAMINATED 
Pmomaecna ome indicacss Li tiere iS c 
RaetornOVe= SEE Cure Subtace of «he 
Gen ve ouecolle ceive protection 
Values: | 4553, 

[HCmceMea mination OVer ait surfaces 

1 - Centamination present on all surfaces 

CE 


Mies arene bi cou nd cates the ¢ 
SoOmescrive Prot seceion al icrded 
Values; 


WE 
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currently being checke 
SOLDIER PERSPT 
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GLOBAL VARTAELES 


DELT 


The variable DELT 
eter that gives ¢ 
Mmeaecaete Cns Of CHEM. 
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DEPNGEURR (1-D) 
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maximum auumber of 
@€ given scenario. 
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This array holds the current va i ae foresee 
Ge Peottton on S ehe ground at th ee eno One 
the PERSON. 
oe S> G7 Sd. Cm 
Dimension: N.AGENT 
Values: As given above for each agent 
DEP. G. OLD (1-D) 
Ghs eattay holds the most recent values for 
Gee G@ceesteal ch Of the ground at the location 
of the PERSON. This information was obtaine 
ieee Cae el a=c gecla tion Or the wmlodel. 
ees: N77 Sd. em 
Dimension: N.AGENT 
Values: AS given above for each agent 
MIN. G. CHEM i 2) 
PrecomdaheayepreGvades fhe Mini num Sigal ticant 
five lecr Ground Bees itLOn Lor ¢ach agent. 
Dale Deaton. N.AGANT 
Fe Co bAcuRSs 
This variable serves 25 a counter that keeps 
ao ence eae de Witch the last action 
Dene Ould CO. sseueaguled [OO be performed cy <he 
PERSON was conpieted. 
ot 
fies vaste blie Ga ves ene Jssnulaticn tame 
within the main. combaz model at the time of 
+he last iteration. - 
Value: The time as given abovea 
Pe eb aN Ad BONS O he CODE > 
ne 3 
a eee ee hecho os CUc he Makes iS tC see 
Meets et oS equal 25 1, Indicating that “he 
PomosOtedes C€2=ec-ed the oresence of 2 chen- 
meawemage l= hazard. Ir he has, then ali 
reactive measures will have been scheduled 
POmoOwGwectcr toute assignments and the routine 
cen goto the dosage computation section NEXT 
BEeG ely. 
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ON 


Livro + = 


HE Zhe PERSON has Ot previousiy detected the 
PEESENCS Gl a Chemical aqent hazard, then the 
Seutinhe checks tc see if +th3> PERSON was in 
Son eatenaclon prev- Ssuy (OOP. GeOLO nes equal 
Boece ce scagehy Gdene) « Be eee 
then ke must have just entered en area of 
GOurtatanre.On and She peganning point for any 
Guem*ucdueeetecenes OF ACTIONS, T.CHENCURR, mus 
pe sét at the time at which he first ete zed 
Tce < ica Mleuimced On 

PENS, 5 = 9 
The time that the contaminated area was first 
entered, as Saas mmeocagilet or 3.11 2n Chapres 
Seo Geeane o peas USed <O Set T.CHEMCURK =s 
indicate the beginhing of the chemical 
Grossing Sltua=2on. 

Pees. VOr=s 15 
A check 1s mad= te see it the soldier should 
be cacged as Contaminated... Lh] fa 6bo gee 
tagged Glene £5 2m A COnecaminated area, with 
fem elomewco pl. SON (OF MOVing of Loot - while 
he continues moving, hs receives only contan- 
inaticn cn his hands, .i¢egs and feet (see 
Goateeheoy oecct. Oo: 2 foe more cetails). 
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The DETECTION roustne 2s calied. 


ey 17 


Ma=amv@otooesOleine 25° Called 2c ccempute the 
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GIOEAL VARIAELES INTEGER 


N.AGENT 
This variable gives the maximum number of 
agencs eneenw willbe used ih @-diven scer2ric. 
Value: AS given above 

SCE ER 
{This variable is used to conveniently refer 
to the memory location of «he PERSON which is 
Gur cont. being | checked in the model. 
Vays Ss0TDi ER PERSPTR( NAME(PERSON) ) 

GLOEAL VARIAELES REAL 

AG.DECAY {1-D} 
ane ee TS RS Aone: Sf 22cayuc- 
eee omen Me eoc, Nel Nerang har can “Gs 
Peele tee CCUrme a -le An cTenval DELS. se 
Zoot thormeode OY eehs dsposiction DEF.G.OLD at 
TocomoeClitanOmsOs che Laterval to. yasld the 
Vomlewdee=ne end Of the Interval. 
Dimensions: N.AGENT : 
Vomgerwe as Gi. yet eoOve, =9> Sach agent. 

Boe Lec] (4-9) 


feaGe2 Os, a5 
g=our | 


Ties atsay srves aS a converse: 
° 2 
a0) Ooo 


Ss n 
convert “he position on eal 
Brewood a a contaminated are 


n 

deposizion that would be round on the sur face 

£ personnel and véhicles crossing that area 
- thus, it represents the percent ~age See nS 
agent picked ud in traversing a contaminated 
area. 
Dimension: N.AGENT : 
Vauew As Gaver above, for each. agent 

AGA. CUMDOSE (1-D) 


This array holds the accumulated IV dcesage 

for each agent 

Dimension: N.AGENT 

Value: The dosage in mg accumulated up +o the 
current time 


AGA. DECON. DCSE (1-D) 


This tees holds the avetage dosage fcr each 
agen* eT Ud,e enas cn2 PHRSON will receive 


278 


during <¢ach rae Ne erval “while n= es 
perrorming decontamination. 


Das 1StOn 2s NaAGENT 
ValueemeANGOsage 2 Rd, Wich is the to vail 
dcse received Pee eee ech cel hanson 
Givided by the number c£ DELT intervais 
Meameene os cTOMPeL LON “he decontanination. 
DEP. G. CURR (1-D) 
Deseo aseyemeacuds the Currers values for the 
Geneseo rsommens Ground at che locaticn of 
+he PERSON. 
UaeeS sa Ng7 SQ. cm 
Dimension: N.AGENT : 
Values: AS given above fcr each agent 
DEP.G.OLD (1=D) 
iP omc atbetelds no most ©Tecent.. values. for 
Mee ea eeeee mon oe]  AoOuURd. 22 TNs Location 
ee Cee Sees 2ULOSMa toon «as gqobza_ned 
Qupencmene LaS= Peeration cr the model. 
Upieos Id7 = 9. CM 
Dame Detons N.AGENT 
Values: AS given above for each agent 
Taek SN 
ae aoe gay > Seer =e erie aon 
Benen wate m sons main Compas Nocet  Caliing #26 


che eaicai erfects routines. 
Value: The time as given abcve 


TA.PF. CHEM (1-D) 


ovo Ct, individual chemical 


ii sees yep CyVados the =ime <hat 
0 
denned, for each body area. ; 


aL 
Pies variable gives 2AeO ew si mularten. ins 
within the main combat model at the time of 
the last iteration. | 
Value: The time as given abcve 
RECURSIVE VARIABLE INTEGER 
AG 


gent tyre of 


This variable is used pass the ag 
Bats. SOULIa S vong 


the agent concerned between 
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IoC ss COMP pouline, _which is a routine 
epee nen see the oLAR Lmplementation thaz dces 
the actuai computation of the dosadqéss. 

Value: Mic melesraeich Endex fF (the agsn= 


cencerned). 


RECURSIVE VARIABLES REAL 
DEP (1-D) 
This array is used as an argument to pass the 
ground ae ee and =o Concentration 
avveraqed bDetween the beginning _and end Gre 
the time interval over which <hé dosage is to 
be conrputed. 
Dimension: 2 
Value: 
(eee wave magmas iflOn Ch the Freund . 
2- The average coaAcenzzation a; choos! « 
TSInNT 
This variable serves tec store tne value of an 
intermediate time eeu veoor T.OLD end 
Ree uRntNL 1. aly. tt 18 used af ak argue- 
Mewes @envacc@m = 3e D2ogGinning of end cf a tine 
interval to «he routines DEPOSITION ana 
DGS ta Gon? . 
T.OLD 
omer. 2 oe Ss Sed 2c Store the vaiue of 
the ceginning of 4a time <intervai_icr dcs¢s 
Gee Lauer eee toeegual =o ©, 1S déccnean:= 
aa ote Sa NOer Chl ditring DELT; equal 20 
PCG re Cecenuainahac.on did finish durina 
DELT. it is used aS an arguement *o pass the 
ee eee est eee val tO =he rOuUTL Res 
PSrOSTEION and DOSES. COMP. 
ERIEF EXPLANATION OF CODE: 
nee S 7 1.0 
The routine begins b Soiiot and: =n exter oc 
dsposition DED? G.CURR by Ee AG. PICKUE factor 
for ali agents. 
PES tee 1 o 
The next check nade by the routine sees if 
oe leomla econ van i liar On iS Compile =S is 
greater than or equal to ne Aes aye sel Capa 
mee teye enen the dosa received has been 
eoupuTed foc co nee D EC N 2Quz2ce end. sc the 
wesns  Calecuietions ar: noc needed. The 
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PVE Se 16 


iieuro 2o= 34 


Hout ne eae add the average dcsage¢ 
accdatl ated over DELT during decontamination, 
stored in aos Se tay AGA. DECON, DOSE; tO the 
accunulate dosage vaiue 22 array 
AGA. CUMDOSE, wom seen ageit, =h2en return to 
CROSSING. 
om aele 
iio wiimote cimciaeeis| Made is te see if the 
Gesadeseorecutactons psstain to the one SoS 
Ta0nhal SitWaswoen - a CP vaiue and DEFNOM 
value of 5,. indicazin a PERSON crossing on 
POGOe, so las ae ul Diced ie awe eds Se nou 
exceptional, 1 foraal dosage calculations 
ap Lye, so the routine DOS#1 is cailad. 
Otnerwise, the same ganeral procedures as are 
used in ary are adplied Ln ane vies = nas 
aa Cniy dosage is oniy accumulated over 
he ody ae SF and 7. 
Meet eeae a= Gacich Ag@c been ceomoieted during 
the last DELT seconds, the routine computes 
the dcs2 since dec htaminatson was comoleted 
Dyecemre ng wate baganning Or the inteiveai over 
Wore tess dOss 25 25 be computed, T.OLD, <=c 
the time decontamination was compliscted, 
pele Ce. 
Checks to see if masking crt soe ag or eue 
Pieevedidi (= 2Sems “Ocevsssd during the  DELT 
period Smeaieec esta Lf masking Oo aor n 21g an 
sem had deen compieted during ths DELT 
period, dosag¢ caiculaticns are performed at 
tAVeieOr SOE oroc. On  gIntil the new 
veven Was completely assumed, then at the new 
hevietrwc. 1050 cfc tion. 
Pucer- tTOmsee sls “WO 7 Ps MOrS events cccurred 
Geena) De I's i= thev have, the dcsage is 
Esse SCOmpU ted Over the ineerval T.OLD 20 
T.INT, then T.OLD is assigned the value T.INT 
SO tfe Eetacming  Lanos' will) compure the 
end desage; that received after «he 
Hdasad sine -lsiN?. 


Ipeeise ge. 4 ie 83> 45 


The routine calls the DOSE3.COMP rouL=ns, 
Which actually, ccomput2s «he dosage = ecei ved 
G@ueing appropriate inserval and aAssians the 
cumulative dcseé to the array AGA.CUMCDOSE for 
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APPENDIX D 
IMPLEMENTATION IN STAR 
A. ESSUES 


on 
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1. Time of Implenentat 





Implementing a compact model intended to be a medule 
eee a high- resolution main combaz sSimuiétion such as 
STAR is a leng and involved process. There are many issues 
+o be addressed to insure that thé main combat simulation 
provides she input required by the model, the model provides 
Miemoucpue desired to the main Simulation, and the data 
Peele cises and comands are compata201S without exrrers such 
Bem@uaeiriy defined global variables, atc. 

ir = 


sue addressed i 


meemeewo PCSSibilities: one choice is <9 create ene 2S 
meee) Heginning of the simulation run; input tnt vari- 
mie S ,2= Ce, and if geneztal pertorm all the necessary 


housekeeping tasks required to plac 
tion at «he beginning. The model can than be in 
mmeariately or at the point in =the scenario, if 

@memtedl agenz=s are tc be first employed. The alternative 
procedure is to slow down the simulation a bit a 

[eee 2=5S: appearence cf chemical agents occurs; this reduces 
tne memory and other requirements up front but forces sched- 
uling many requirements at some point during =he sinu 
The best approach depends on “the scéenaric to be 

n 


sid. Given the relatively short real time lengths of 


oH Fb: 


los exercised on STAR, four possible sicuations may 
eccur. The tinst invelves a non-chemical scenario. Although 


these are becoming increasingly less common as the emphasis 


Zoe 


cn integrating nuclear and chemical considerati 
eff 


5 
modelling has its Geeeonh “<he scenarios develoned, here 
are still many generally accepted scenarios used 

involve chemicai play. in this situation, implenentatlcn is 
mCOt. 


Wececonad pOSSibIIz=ty 2s modelling £ 
a 


Meares, cst lvkely at =he outset of b Su Daze ot tae 
Meepacatoty fires. This opticn may restrict chemical use tec 
ene side cnly, as reaction times may prevent retaliation in 
the first few hours of combat moaslled. The module shculd 
be implemented at the onset, Woon ne peobe ba bicies “OF 
Seeating arciliery attacks as chemical “tacks set icw at 
*ne cnsest, and increased as the baztla continues. 


ii] Bette dese ecaeton Would anvolve medellins a battle 


employed. This will require immediate ia 
Berek, «60th many if not all forces ina hi 
Meeeeecrctection and high probabilities of <=rea* 
Sempotentially chemical in nature. 

Mei-mrine lepOSsaumli ty 25 Sohne 2hitiation of chemical 
Peas SCme2 DOoint after the battle has begun. In this 
instanc:, it may be desirable =o implemen= to chemical 
meee cs MOdel at the tame chat chemicals are introduced, 


rather chan at the beqinning of the simulation. 


2. Tesks Required £9 Impl2menz Modst 
There ar2 ¢wce major tasks required =o implement the 
model. First, the temporary entities PERSON and ALARM will 
need to be created. Gyesently, neither of those entities 
are considered outside of the chemical effects model anda 
huclear camage assessment model under development. when 
these entities ate created, the arrays whos? pointers are 


stored as attributes must be reserved, anda fe 


w (such as 
AGA. IMPAIF and AGA.INCAP) nust be initialized. The general 
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concept for creating these entities, ae developed hy LTE 
Kelleher, fcrmerly Chief of 

Monterey, and modified by the author, is tc access e2 

meee he Sc cS SLYELALIVE and RF 

fee Unit hee a crew. Ff it does, then those entities ars 
Sesaced, and they ate filed in <¢ 
possible that a PERSCN entity wil 
Pepe the initializaticn routine shoul 
store the entity pointer in the 


A te i 
each FERSCN, the entity pointer of the UNIT is 
Eeeatoues BSSENCE(PERSON). The lethai do 

1c 


Meme n LS determined from =he distribu 


" 


O 
global variables D. IMPAIR and D.INCAP are used “*0 generate 


the impairment and incapacition dose thresholds, respéec- 
sively. The ONIT's FLATOCN should be accessed to determine 


a 
BiienaEPpLCEriate vecter of protection factors to be inmple- 


mented; these can be stored in the array CHANGE. ORDER whose 

Beer et 1S Stored in the -tttiputs CHEN.CHANGE. Eee UPD Aes 
routine will automatically update thse proteczive status and 
assess leakacqe factors where appropriacts. The X.CURRENT and 


SPGURRENT a@ttribuces Should $e 28st st the UNIT's X.CURRENT, 
Y-CURRENT. THe CP ana  DEFNUM of «he PERSON sheculd 0b: 


@ervetrmined from the current situat:i 


cl 


° 
howaeiicion <o Creatiag <che a 


Neagcics, tile--g.be pak 
variables and attributes peculiar cc the PERSON aneed to be 
read in. The user input requirements aré given in Section 
Ep Delcw. Basically there are two types cf input required. 

z 


[eeeomee DEOrandilitxeoc and probability distribu- 
tions that drive the actions taken by the PERSONS modelled. 
The econd type of input are the physical constants and 
Characteristics pertaining to the chemical agents or PERSONs 
and ALARMS modelled. 
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worked out betwe 


modsl. Tke first type is the inputs required by <=hea model 
meeom STAR. The NUSSE II model, as modified to run cn STAR, 
muss be setup so that it can be called from ‘«*he routins 
UPDATE and will provide a value for the ground d¢positicn in 
[mye sd.. cM and the ets cercentratior at 2 meters in mg / 
Supic meter. A routine will need to be deveioped «ce figure 
Speen ownach gz2G the PERSON is located, S06, ths protean 


values can be accessed. 
The means of placing information in =the A. ROUND 


- 


queue must be | Generally, whenever a PERSCN is 
y 


+ 


Meseee 27 2 Set VICTIM { 

Within the Ne ce. Cae e 

round that initiated this peal should b= added <tc the 
+ n Pas 


meeRKOUND array at Locati 


O| 
42, 
mo 
C 
Ae 
a 


incresented by 1. 


PSUs Ouran ecMeeen= ) =£ae Mean 2OGSl must be wWsitten 
mame. 26 CE and DeFNUN changes directsd by the main sinnuia- 
Mean ana the CP and DEFNUM at<eributes belonging <9 the 
Sepeol. in addition, i the PERSON enters a vehicie his 
foeno attribute must reflect the NUMBER (VEHICLE) and he 

set 


must be placed in the Gr EW = Henke Es). Pree. dds cl Gr 
Changes in the UNIT's X.CURRENT, Y2CURRENT mus: change che 
associated PERSON's attributes X.CURRENT, Y.CURRENT. 

ther routines that should be added to effectively 
utilize the chemical effects model ars discussed in Chapter 
4. This model will not reach its full potential until these 
chanqées are realized. 
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B. COMPUTER ROUTINES FOR IT SPLEMESTATION 
1. Heutines For Implementation 


a a t 


The FREAMBLE enclosed provides the definitions 


- 


of ali cf the variables and entities used in the model. I: 
should be appended te the PREAMBLE of the main simulation 
after a check for common variable names has peen made. 
b. MAIN (driver pregzram) 
itmeneare: Program Used to test the routines 
independentiy has been included. The lines dsaling with the 
Peeatsao) Ci cehtities end the reservation and initialization 
Bemmeesce YS Glenid be ac C2ztliculiar itntsetTes:. 
Ga 105 Role ae 
fees rOuTere Was USed =O réai in and echo all 
sec2-inpuct variples dealing Wa Ny SeCwabtia=ies and 
Beeecilicy a€istrabucions. 


ey 
MD 
Q 
— 
oO 
m 
j- 


ihacmeoueence Was weed to tead in er 


i 
cr 
Th 
(y 
S| 
Pas 


input varibles dealing wit physical consta 
e 


Con. er RA BUTES 


TiesemOur ne was USSd =O provide a printsut of 
Smemertrays belonging =o the PERSON that aze stored in attri- 
but pointers (listing the associated attributes sinply 


provides a memory location number). 


Ze7 





Coa ES 


ieecmeoleane —iS Used as 2 function to prevyids 
randcm numbers Prem a Gporce of Seen aaa Oe ONS ¢ 
O 


Heeec Mi nistic, Uns form, Exponential, Normal, L 


Pao «ot Se GCalted as> DESTRIB (Vector Point h 

vector is configured (Distribution type, 1st parameter, 2nd 
parameter). The routine uses random number input streams 
number 1; this may be chanqed ir desired. 


py 


This routine was use u 
eeeeeec=SOCSitioOnS and ccncentrations on a simpie 20 x 20 gzid 
Meee: iefe-~hahd Cosme: CCOOtdinate is zhe crigin). This 


Bo em weserorencecius OG = ne =~32al NUSSS It medel tut 
e m 


ful in debugging routines without implementing 


Capen LS saemeee CV SR 
iiss olen te merase dsed §© Eo Simula=s iwo katt er7 
meme YS ~ CLe Conventsonai, one Chemical, 2% @ Location near 
Behe PERSCN Fy providing input =o ~he array A.ROUND and “he 
eeeesa cute RUPTR(PERSCN). 


COLE 


1 Cte ee $H HSE MASTER FROGRAMN VEKK EEK K KKK EE 
2 PREAMELE 
34 NORMALLY, MOLE IS REAL AND DIMENSION = 0 
4 GENESATE LIST RCULINES 
5 TEMEORARY ENTITIES 
6 EVERY VEHICLE HAS A NUMBER AND AN OPEN.CLOSED AND OWNS A CREW 
z EVERY ALAM HAS A WARNING, AN X.ALARM, AND A Y.ALARM 
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C. VARIABLES REQUIRING USER INPUT 

The variables listed belcw require 
few ecd on -he Glossary; their us is 
3 and Appendix C. 

1. FEzckabiliti3s ang Probability 
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PC.UCPP GLCBAL VARIABLE 
Pee MN SKLEAK GleopaAt VAREASLS 
PC.NAA GLOBAL VARIABLE 
BC.OHC GLOBAL VARIABLE 

PDEF.LEAK GLICBAL VARIABLE 
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AG. AL.THEESHA 
AG.DECAY 

AG. INHAL.FACTOR 
AG. PICKUF 
AL.MAX.DIST 
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